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PUBLIC NOTICES 





Director - General, 


Departinen 
vedere-road, Lambeth, 5.E. 1, 


QUIRES ;— 
ia Shin, Brot! Dick ae oa 
and Postiond ; 


L—, dinection or guide 


he 11th November. jane, for No. 1, 
er 1924, for No. 


rom above. 


t. Branch 


ypes, ae naw 


wire for stone 


7367 





rd ‘of Trade, 


STANDA ary dy DI 


i 


ict 
4 


aspect travelling allowances on the usual 
» pale. 
who must be nett 
also B ritish 


and 
wi tng constr on, adjust - 
a ee 3 
Measures is & desirable, “ualieation 


consideration { 
Hetereate wil a civen Cy 


age 


on the wri of rr ae eont oF Srles t Ses for the 
pout six months. The present bonus on £180 is 


a 


should made in 
ESTA BLISHMENT OFFICER 


tig 


4 
. not later then * the 15t 


subjects by birth. 
subjects by birth. 
Tactical training. 


and meas: 
A ay yh) Weights ~ 


starting y- 


f-yearly 


ot experience and 
writing to 


Westminster. 
ov em ber, 1024. 
7 





»weastle-u a "Tyne Education 
Staee ieaniveties 


RUTHERFORD TECHNICAL COLLEGE. 
:C, &. BCLAIR-HEATH, Wh.Sc., A.M.I.M.E. 
T, LECTURER 
REQUIRED, ft aig REXT 
bodidnts should have had 
works ex! 


r 


an or its equivalent. 


Techn’ 


drawing -office and 
educa- 
and have 


| Seale, less 





ik il st hie son 





be returned 
or ao oon ear. 





irector A? Benetton, 
Kducation Office, Northumberland-road 7225 





[Ihe Institution of Mechanical 


pha ah 

THOMAS HAWKSLEY LECTURE, 1924. 

ngineer Vice-Admiral Sir GBORGE « g. GOODWIN. 
Member of Council 


on 
* THE D OF pey ELOPMENT OF 
MARIN P 

t the Inetita eerie 

vistey.. Tth November, 1924, at 6 p.m. 


Invited. 
The Lecture will be repeated in Leeds on Nd 
November, and in Birmingham on the 11th D 


1 deliver the 


CHINERY,"* 
estmins' 


iter, on 








The Engineer 


——_—~>_—_——_ 


PRINCIPAL CONTENTS OF THIS ISSUE. 





Reconditioning a Damaged Reservoir. 
The British Empire Exhibition 
(Twenty-eighth Notice). 


Missing Pressure and Heat Loss in 
Gas Engines. 
Electricity Supplies. 


Wire-Drawing and Wire-Working Machinery 
(Ne, XIV.) 


100 Years of British sh Railways—No. XVIII. 
Metropolitan Water x Board—Annual Report. 
A Run on the Cornish Riviera Express. 
Problems in sa "Coanee ein 














PUBLIC NOTICES 


PUBLIC NOTICES 





PATENTS AND DESIGNS ACTS, 1907 AND 1919 


News is a ee that 


JOREPH Lig! B -Gwyn, 4, 
road ith, 


of ‘the y* t ot britain, SEEKS 

ix to hai me PECIFICA TION of LETTERS 
Railway Rail Keys or Wedges.’ 1pOn we 

t were set 


Particulars of the 
forth im the Illustrated Omelet a (Patents) 
issued on the 23nd October, 1924. 


y person, or persons, may give 
t by hg Patents 


t , Onn, 2 npmgtans build. 
within “one ye lar month 
from the =n of the we Journa’ 


‘ m4 FRANKS. 
Compt roller General, . 


= . - a 








Po7si 





7326 





Junior Institution 
ENGINEERS. 
SHEFFIELD AND DISTRICT SECTION. 
AL G BTING. 
AND AD 
b) Professor J. HUSBAND, FR. Onel. 
RCHITECTURE IN ENG IN! 
PRIDAY. Sist OCTOBER. 
Resme of of the 
est-street. 


of 


Le. &ec.. 
EERING 


Association, 





pet Indian “Railway. 


vibe DEES tor 
il a.m., the 12th Sovember po ig TeNDE for 
the PPLY of 





Copies ot the specifications can be obtained at the 
pe ape # Offices on payee of £1 Is. each. This fee 


. LILLIE, 
78-76, King William-street, London, E.C. 4, 
30th October, 1024. 


Seeretary. 
7360 





rt of Bristol. 


THREE 9-TON iN Yaez CRANES FOR 
GRABBING. 


; Docks Committee invite TENDERS for the 
Bt of THREE 9-TON STEAM CRANES 
G. The contract i the Erecti 





pene be deli 
ne vered to 


documen 
on, Monday. ‘the ==, -—¥ 
r t bind themselves to 


THOMAS A. PEACE. 


fice, 
A vonmouth Books Bristol. 


Dredger now in 


Chief Engineer. 


Rochester and_Chatham Joint 
“QUAL oewak. 








Railways. 
for Victoria, Australia, 
the PURCHASE, f.0.b. Mel- 


HAND 500-K,.W. TURBO-ALTER.- 
x volts, single-phase, 50 
cycles, 3000 r.p.m., together with Switches, 
8 Parts. Both sets in 

good running condition 
of the plant. conditions of t= - 4 


may be obtal bona fide 
a of the Uonsulting E 
vi Coates and Oo., a." Victoria House. 
-place, Strand, . 
mast be f to » the Aaiat-Gendaa ter 
Vv Victoria Howse; Melbourne-place, Strand. 


W.C. 2. not later than 11 a.m. on Monday, 
November 17th, 1924, marked— 
* for Purbo- Alternators i 
A pret iOeit of Pive per cent. (5 per cent.) 
of the amount of the Tender must accompany 
each Ten 
The Gov t does not bind itself to accept the 
lowest or == 
(Bigned) 


“GEORGE PATRBAIRN, 
‘General for Victoria, Australia 
Victorian Government Office, 





7346 


London. 78a 





tate Electricity Commission 
S m TICROREA. 


OF 
MELBOURNE, JSTRALIA. 
TENDERS are hereby INVITED tor the SUPPLY. 
DELIVERY, following for the Yallourn 


&c., of 


of Tender form and specification will be 
available upon appliestiocn to -— 
it-General for Victoria, 
Melbourne-place, Strand. 


London 
SPECIFICATION LON NO. 24/116. awitchGbAR 


form com ithe ae oan  ceees ote ‘aren 

. J 

charge will be returned on receipt 

ots bone de ‘Tender. A fourth Copy and any further 
sot Se eet for the sum of . 4. 

Derposrt.—A gomtatiney deposit of 

62g0 I te Be teeens with om ach bd’ enn nail 
The specifications may spec a eo. 

mentioned office. 


The Commission does not bind itself to accept the 


in| or any 
Nelfenders. on bed form, properly endorsed and 
dressed . Sat he Gelivered ithe , Sees, < 
ioe not later than 


PUBLIC NOTICES 


The South Indian Railway Com- 


PANY. limited. Ta prepared to receive 
——. for the SUPPLY 
7. 




















Ye and *VITTINGS. 
Fy PLAT! &e 
3. BRUSHES. 
4. WICKS, &c. 
5. ABBESTOS. 
6. LOOKS. 
7. GALVANISED SHEKTS 
8. BELTING 
wo STEELWORK for BRIDGES (Ferok and 

10. BOGIE STEEL BALLAST WAGONS. 

a - and forms | ; will be available 
y’s Offices, . Petty France, West- 
minster, 8. i. 

Tenders, Chairman aad Directors 
of the South Indian Railway SS, * 3 
marked “* Tender for and . OF 
as the case may be, undersigned 


Directors do not bind themselves to acocpt the 
a er or any 








~ =o whieh vi not be returned, will be 
ee 
For each copy of > 
Specification No. £ a. A, 
spy CE Fe PERG) 46 Wes cbc ccee Oi k& @ 
28. .4, 5, G1 seh seseaives > e266 
AIS Bi Re De Free 
Mi dss avade chet + 28 8 
1. ee rey A Fee “ suiatend oh” 
Copies cnuings tbe 
nee Se si 
Robert White and Partners, of 3, ce Se 


Westminster, 5.W. 1. 
A. MUIRHEAD, 
Managing Director 
91, Petty France, 8.W. 1, 
29th October, 1924 7368 


City an and ny Ae Norwich. 





OT AND eH 
APPLICA are INVITED for the a Position 
of CITY EN ER, and SURVEY 

salary 1 be £800 ann 1} 
um nm 

ema ee "4 per = 
motion whl sil be sive ora ° 
will be given to applicants who are under 
the age of who Corporate of the 








ae IL 
t 
the 12th November, 1924. 
Canvassing will Soquanny 
OLD H MILLER, 
Town Clerk. 
Guildhall, Norwich. 
October, 1924, 7210 
SITUATIONS OPEN 
DVERTISER Under Box No. 709%, ** Eugince 
é We wish to K ALL APPLICANTS to “lie 
advertised VAC, . and to state that same has 
now been FILLED. 7368 «4 





DVERTISER Under Box No. 7092, “ Engineer 
We wish to THANK ALL APPLIDANTS A tne 
advertised VA AGANCY. 


Ww... a oe 2 MANAGER, Haring 
r 








a F sent Bronte for right man man ALDI. 
co., Ltd, House 
Walbrook, E < 362 2 





Wt eine er ASSISTANT in Rail- 
general work ; must 


— nog Se and experience, er oes 








R. LIDDELOW. 
Secretary. 


we 





Coxporation of Liverpool. 
ANTED eo its > Land Steward and Surveyor's 
FIRSTCLASS DRAUGHTS 
MEN. emitg experienced in the Design and Detailing 
of Steel-frame Structures. 
Full particulars as to gy -y and experi- 
= t b i be furnished to the 
to be at by first post on 
Thureday, the 6 6th n November, 1924. 
The the salary 


are and 
paid will be between £5 and £6 per week, according 
to capabilities. - 
WALTER MOON, 


Town Clerk. 
Municipal Buildings, Liverpool, 
30th October, 1924. 7361 











R'STATIO x 
TIONS | mine for FOUR JUNIOR 
pr Barking Power 


of recent testimonials. 
November to the 
County of London 
rt, Moorgate 


upon the qualifica 
selected. 7337 


should sent on or before 5 
MANAGER and SECRETARY, 
Electric Supply Co., Ltd., 
place, E.©. 2. 

The salary offered will depen 
tions and experience of the candi 





Scat OF WORKS. Bo h 
art ee TEMPORARY cLikh 


RES to 
about 54 miles of 3 36in. ein. and. "sain oe 
ge ae —- ‘Clerk of 


age, the class of work uired, together 
with of yt ree, resent teatimontals. should be 
deli at the WA WORKS GINEER's 
0 . 21, Shirley-road, Southampton, by the ae 
November, 1024, Salary £5 per week, 27 








om fondon Electric 


a 


Works,”’ stating 





ANTED, yes er MANAGER for Bridge 
Building and Engineering Vows in Yorkshire 
District ; Modern Forks 
Practice ing, Ratimeting. ands Erection 


Applicants 


should state previous experienee, 
salary asked .— Address, 


7356, The Engineer ( 
oa 
WASTED, STEELWORK A Taat for Rail 
way Engineer's Office don ; 
appointmen 
Steel 


some 
according to experience. 
neer © 5 





x 
-Add 736, The Engi- 


Pe7se6 a 





SITUATIONS OPEN (continued) 
2 





SITUATIONS WANTED, Page 2. 
PATENTS, Page 2. 
MISCELLANEOUS, Page 2. 
PARTNERSHIPS, Page 2. 
AGENCIES, Page 2. 

FOR SALE, Pages 2, 3 and 98. 
AUCTIONS, Page 98. 


BUSINESSES and PREMISES 
(For Sale, etc.), Page 98. 


MACHINERY, &c.. WANTED, Page 98. 
WORK WANTED, Page 3. 





For Advertisement By ig see 
Page 497, Col. I 


INDEX TO ADVERTISEMENTS, 
Page 97. 
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THE aS 


— 














= 


SITUATIONS OPEN (edéntinued) 


—— 


errdArionwe WANTED (continued) 


=? 


Te 





y “ANTED, WATERWORKS ENGINEER'S ASSIS. 
TANT. Public be ow experience essential. Good 
surveyor, leveller, and draughteman.—Apply, stating 
age, qualifications, experience, and salary vepnined, to 
ENGINEER, Fylde Water Board, Blagkpool. 7342 a 
(CONTRACTORS: ENGINEER and ROEKT Fall 
qualified and expe in of 
Reinforced Concrete Bridge and Viaaget Construction, 


REQUIRED to Take Sole Charge of 
patications “ape vt 


~onerete Contract near ~_ 
"toat. 





tmvited by letter only to Sir WI 

and SONS, Ltd., 69-63, os stephen 
minster, not later than the | Se 
ee -SALESMAN 
iu with —~ e - (Locomot! 


man* of good education and dress necessary 
Address, P9733, The Engineer Office. Pe7ss a 


NUINEER SATESMAN Wilt Shortly be RE- 
4¢@ QUIRED for wt RK expe- 





SQUIRED 


or dia, 
ve) experience. stint 








rience in Moraine oot eet tent 

tualty for = man, State age, Po — rg 
xpected, and wigs available Address. 7328, The 

Engineer OQ} 7328 a 
YNGINEER WANTED. With Kuowledge of Pro. 
4 duetion Shop Lay-out, Conveyors, &c.—Address, 

7334, The En wineer Office. 7334 A 





ACHINE roors. —EXPERT DEMONSTRATOR 
all classes T 





NGINEER ae ee FF with “a 
experience steam 


tion, machinery a, ~~ ledge drawing 
institute ; a we 





WORKS 
modern methods of 
nies 

Ss of 





CHANG te 

with & Drogreaadve Fi — 

Address, P9741, E 

M KC ~~ ENGINEER (35), DISENG Wide 
perience home and abroad on s . ai) 


nes, also general enginee r elec- 


eo ees by! 7 


Ra ’ 
AGENCIES 


2S WANTED by Estab- 
i and show- 
and South Wales.- 
fice. P9746 D 





























TO GERMANY. 
sales man ayy A 


Ley F y 
, ning offices a 
2 OFFERS his een: 
, iberitey irms as 
BU¥ING t's on oo 


MISSION BASIS 
for export of Machinery and ‘Tools, 





Engineering 
Stores, Iron and Steel Materials to all markets. 

Also invites correspondence from British manu- 
facturers of similar goods regarding their representa- 
tion for Germany, Baltic States, and Central Europe 





Diesel engi 

trical knowledge, SEEKS Rig with Con- | generally. Advertiser is excellent salesman, linguist 
tractors en , - 
ST Wee cote Noe Pabada, ncoke Borsa Prt ee bp 

ADY, Educated, Expert Stenographer, SEEKS 
L POSITION to ; or fee MISCELLANEOUS 
speeds. peremactel. Salary £3 10s.-—-Address, P9734, 
The Engineer Office. B 

ba LJ JANGINERR, Bi ter, 





POSE WANTED ny ENGINEER os CHBy 


experience in =. steel works in Canada ; 
familiar with "the design of blast-furnace and steel 
plan mill” equipment, 
bovst. ” The Engineer Office. 


P9747 BS 











with ex ‘ovis and 
technical education, REQD. as gag ed a Rea ENGINEER or CONTRACTOR'S 
2000/8000 p.a.-Apply, LAU mploy meat AGENT, POSITION WANTED a; we 
Specialists, 28, Basinghall St., B.0. 2." No p bri docks, railways.—Address, 7371,. The 3 
fer 4a neer Office. 7371 8 
R= INT Sa WANTED for Supervising TUDENT MEMBER. Inst. Mech. Engineers (25, 
Erection of Ferro-concrete Structures, including single), REQUIRES POSITION as Assistant to 
Jetty ; experience in similar work essential, ineluding or Salesman, similar 
inspections in diving dress.—-Address, stating age. | ap: tment giving seope for advancement. “Foroush 
experience, and salary required, 7331, “The Engineer engines and cube. 
Office 7381 a to i < jumps, all classes, also D.C. tight- 
ing tees —Apply, H. C. J., c/o 22, Catford-hill, 8.E.6. 


ter YARD MANAGER WANTED y Take Entire 
must a 


under general 
experience = i Estimating, Designing and 
of Merchant Vessels. State age, nr (tn detail. 
Agents, 


ELS.” 
P9740 a 


YKILLED CALOULATOR —— or Female), with 
x ability tations, RE- 
QUIRED for the 
Oandidates must possess 
or engineering and have taken 


plicated braced structures 
connection = — of 
candidates wit nowledge of aerodynamics. —A y 
giving full particulars of experience and quali 
and stating salary required (male 

state war service, _if any), to the eany. 


and salary expected, —Aaaeamn 
Porteous and Co., Advertising 











es 
Airship_Works. Cardington, Beds. 
Ns APFIC INSPECTOR REQD. for S. American 
“‘Rallwar. v. . Time-table apd 
heed 2a/a6. 1200" P, Engush Uk i Em: 
J ’ ps 4.— - 
ployment Specialists, 28, Basinghall-st. CCl BN 
preliminary fee. 7385 A 





wou a eng for ses todien pay 4 -~ 
ing Railway Switches good mo 
technical know of 


tion, ledge P= | 

works tehes and 
crossings. Age 28 to 35. Salary £500 oo £800. Apnpli 
cants must give full details previous experience and 
copies and state re} salary required. 
Good prespens and conditions.--Address, 7319. The 
Kngineer O 739 A 


— 





= 7, — "Shdtndartae Firm in Mid- 
BY ietsseas i ior conan and experienced 
SE NIOK Diao girrs and Detail 
of all classes of Elev: 
Bunkers and General 
and ¢ I Work ; 
to Supervising and "Checking 


Gaverae 
m lent Structures 
accustomed 
the Work of Juniors. 


experience, machine 


of plant.— Ad@res 


competent and energetic ; 
flice. 


P9700 B 





ow he ENGI. 
. (45), 18 years’ experi- 
ence with large engineering and manufacturing firms 
as Chief, DESIRES SIMIL- APPOINTMEN 
Address, 7372, The Engineer © ° 7 


De -DRAUGHTSMAN hy SP 
2} years powdered fuel and co 


8- PROGRESSIVE 
tools, 
The Engineer Office, POT45 zB 


Works and PLANT 
NEER, A.M.1. Mech. 





kilus, boilers ; 
tion.—Address, P9745, 





OSREE DR AUGSE AS (35), Steam aad BE 
tric main winders and haul machinery ; 


a4 KeQuinks resp D.O. ‘and. . 8 y » 
- —-w POSITION.— Address 706, 
ngineer Offic P9706 & 





RAUGHTSMAN and ENGINEER, London, 

years shops, 14 
ence, or as ASSIS 

salary .— Address, 


FroREMAS FITTER SEEKS Sao. 
rience, railway, general engineeri 
production ro ; 





Wide 
ass 





. Frias The Bngi and i 
gineer 
Bn 


JUNDRY FOREMAN MANAGER DESIRES 
APPOINTMENT ; first-class , experience and 


ability; sood and 
‘Ss. - —Address, P97 
P9742 & 


eR COV 
NRE SOG NP 
0 18 years” prac- 
— Address, 
Pe7sl a 





Engineer 0 





74e PIPE AND 

OLD STORAGE 
SIRES POSITION as F 
a experience with present employer. 
Pe - The Bagineer Office. 











Only ex ened = men pa a apply. stating age, fall | —— ——— = 
details two recent 

references Sith re Address, 7357. Engineer P 

Office 7357 A 





W ANTED, MACHINE TOOL DRAUGHTSMAN ina 
South Yorkshire District. Experience in peavy 
Surface Grinding er Planing Machines pref 
State experience, salary, &c.—-Address, 7335, 
Engineer Office. 7335 a 


Wane REQUIRED for General Plant 
n € ructional W. in | Engineering 
Works in East Midlands. Applications should state 
full details ab ex ence, beg and salary requi 

Address, 7358, The Engineer Office. 7358 a 








a GRABER, with Knowledge of Modern Tool- 
room meth REQUIRED, to Take Cha of 
Tool Progress . Coventry dist Te \° 
stating age and previous experience, 7317, The Engi- 
neer Office 7317 A 


} EAD DRAUGHTSMAN (Structaral), Sound Theo- 
retical and practical experience. Age a 
#0 and. 40. Salary about £450/£500, 
qualifigations.—Address, stating experience, 7302, The 
Engineer Office, 7302 4 
EAD DRAUGHTSMAN. with Wide 
the design and application of 
Centrifugal Pumps i 5 
and Land Work; able 
economically. State age. f 


read expected .--Addregs, 7 








Experience in 
all . of 
for a 


e neer 
+ 





UBLIC RARE _ CONTRACTORS REQUIRE 

DRAUGHTSMAN oo some outside experience 

and capable of setting out work: know of steel 

work ereetion desirable.—Address, # tating age, expe- 

rience, and salary required, 7343, The ae Office. 
S43 A 





| FQUIRED, the SERVICES of a PRAUGHTSMAN 
experienced in the design, arrangement and detail 
of Cane Sugar Factory Curing Plant. ie A applica- 
tions from meén haying expert knowledge of modern 
practice will ~ considered .—Address, giving fullest 
particulars, 7321, The Engineer Office. 7321 a 


IF YOU ARE SEEKING 


A PARTNER or PARTNERSHIP | ina 
or wish to buy or sell a 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE & CO., | jaten 
46, Watling Street, 
London, E.C. 4. 
Established over 70 years. 


ws Pa aie vneland: 3 Finds 

















évbuiea!, with Offices Wes 
would LIKE ANOTHER to JOIN and SHARE 


i. . . 


1 

T ty Sina: 
en DANES and ©O., 199, 
a. 2. Tele., Gey 6119. POG15 1 


EXPORT. 
and 1 . 


of all engineer: for aorta abroad. 
Indents neyesn | rege handled by Eng:- 
neers with technical and practical experience. 


The London & Rugby Eogineering Co. 
36, Queen sat London, E.C. 4. 














PATENTS 


HE OWNER of BRITISH PATENT No. 





152,857, 








for ** Improvements in or relating to Asphealtic 
Pavements.’ SIRES — LICENSE x 3 te | ~ 
PATENT is1cws in G ie Ha 
ATRL ARDSS 8b 1 SON, B08, bh ole “Tondon, 
{ 52 
HE OWNER of BRITISH PATENT No. 175.078, 
f * Improvements in and relating to Grand 
anos."" DESIRES to LICENSE or SELL the 
P ENT RIGHTS in Great Britain.—Address, EB. P. 
1s nedemel aad SON, 306, High Holborn. London. 
. 735 
pant =. 


jase,” DE to DISPOSE of his S parent NT 
te ARANT Lic SENCES to interested ou 
terms the Ry- of EXPLOI 


the same and costing its - 
ment and practical working in this country. 
N 
rRNE ta? aT a3 
7 4 





ot 

of 

oer RODOCE bis bis NV TION a 

of man and others with a view to the 

tion being worked commercially Licence 
be addressed to 


in 
communications to 
d aoe. ‘Chartered seaane a 


or 
ay 


De tests ener RIETOR ot F wwe 5 PATENT - 
dated November 


22, relating 
Imp ——— in Lifting Jacks,"’ is DESIROUS of 
ENTERING into ARRANGEMENTS by , a 
LICEN(G on reasonable 


or 

purpose of EX LOITING the ve patent and 

cosuias > p i workin ne ~ t Britain.—All 
ressed B. SINGER, 5 


aad 
Building. Chicago. Illinois, 7324 


T's sa LF Ake 4 am of ce Rest) Me 


refating tu 
is haprareen 


O io AERA Hearing Names. | = 
aS ise on rose ie aes 








by Mh ot ¥ 
ne ee 

rey eae 1 Tnaulries © soa sixchn. ER, 
Steger “Building, « ‘hicago, Tilinvis. 

TOP VALVES, — et 
5 and Spee eg Pie RING 

‘OR SALE.— 
morton tens = 





FOR HIRE 





m HIRE, PUMPS and WL Bone ae 
for Contractors” Deep . on. 


dia.—— RICHARDS U G ai 
Losdon,. 8 eer “ty oa ES 








. lh ~ obey to 
ee ee Sat , ee ae uate costs, and 
,4 2 ee would bs 
put into the contro and p 
- Spohn’? treated con 
fdeutially. BR.  —— 7347. The Engineer 0 rae 
EDUCATIONAL 
A. iNdisetitine Ex hdeanfON8 AM —All 
my students 
Tho ut "ducing the the past 
me. Courses can at Lag 5 wae. 
KNOWLES, MBE BSc. AMICE. &e. 
Parliament Victoria-street, West- 
minster, 5.W. 1 EX. & 





ANTED. FOREMAN PATTERNMAKER in 
General Engtneering Works, used to quick and 
roduction. State experience and wages. 


W 


accurate 








Address, 7341, The Engineer O 7341 A 
Pos EMAN REQU TRED in Constructional Steel 
Works in West of Jand. ust @ man of 
exceptional ability.—Address, stating previous em 
ployment and wages required, also send copies of 
testimonials, 7333, The Engineer Office. 7338 A 





SITUATIONS WANTED 





DVERTISER (28), with some Sales Training, at 
present’on the works staff, DESTRESS CHANGE 





to sales dept.; well educated, apprenticeship, college 
eng ambitious and loeyal.—Address, P9749, The 
Engineer Office. P9749 B 

MIC.E., B.A (Cantab.), DESIRES POST, 

+ 16 years’ experience, jucluding furnace work, 
eas and coke, metallurgy, ee steelwork, 
building comstruction, &e¢.; slee mercial and 
t zo rt experience.—Address, P97 33. "The Engineer 
Office re 


0738 & 





" ENGINEER DESIRES POST with Enet- 





(eae Sa gon Saas. C.E., 
net. M London Uni (Matric ., 


lech. E., 
Inter . B.Sc.), and ALL ENGINEERING 
EXA THO lly 
a a Ww. ing im B.Sc. Gieneures 
E., Chartered 





En ma 2 Co. 
Civil "Eineinee. oe R.S.1.. F.RS.A., &c. Also 
Day Tuition in Office. Excellent results at all 





Exams., comprising hundreds Successes. 
agg per, any time. my -A.. to 
A.MLLC. Ay ee ath. FFORD CHAMBERS. 
58, SOOTH JO EET, LIVERPOOL. 
Ex. & 
NGINEERING D G. teeta 2 Postal 
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Helium for American Airships. 


THe arrival of the German-built Zeppelin at Lake} 


hurst, N.J., coinciding with the successful voyage of 


he airship Shenandoah to the Pacific coast and back, 
as apparently given a fresh impetus to American 
enthusiasm for the rigid airship. 
liscussion for the building of a series of these vessels, 
but of dimensions considerably in excess of any design 
so far evolved. Immediately on passing into American 
possession, the Germen Zeppelin, officially designated 
ZR 3, was emptied of the hydrogen with which she 
had been charged for the Transatlantic voyage, and 
had her gas cells refilled with helium. This is in 
accordance with the official Ameriean policy of for- 
iidding the use of hydrogen in lighter-than-air craft 
under Government control. From a statement by 
Dr. R. B, Moore, former Chief Chemist of the United 
States Bureau of Mines, there is now in the United 
States @ weserve of helium sufficient to keep filled 
and ready for service 200 airships of the capacity of 
the Shenandoah. Dr. C. 8. Lind, who sueceeded Dr. 
Moore @t the Bureau of Mines, states that laws for 
conserving the helium resources of the United States 
are to be introduced at the coming session of Con- 
gress. Most of the helium now in store has been 
derived from the natural gas of Texas, of which it is 
a constituent. Airships inflated with helium have 
an enduranee only one-half as great as those filled 
with hydrogen, owing to the condensation of water 
vapour, but recent experiments have indicated a 
method of reducing this waste. At the Lakehurst 
inflation station, helium igs passed over activated 
charcoal at the temperature of liquid air, a process 
that results in the absorption of all gases except 
helium and hydrogen, and produces a purified helium 
which is almost 100 per cent. efficient in buoyancy. 
The present filling of American airships consists of a 
mixture of 90 per cent. helium and 10 per cent. of 
nitrogen. 


Research on Liquid Fuels. 


Some months ago there was formed a _ British 
tesearch Association for Liquid Fuels for Oil Engines, 
and @ provisional Committee was created on which 
the Diesel Engine Users’ Association was strongly 
represented. It is with regret that we learn that in 
consequence of the difficulties whieh have been ex- 
perienced in connection with the finding of sufficient 
financial support, it hag now been decided not to 
proceed any further with the matter. A report on 
the work carried out by the provisional Committee 
is to be presented to the members of the Diesel Engine 
Users’ Association. In advising the Department of 
Scientific and Industrial Research of its decision to 
discontinue its labours, the provisional Committee 
has expressed its continued belief in the need for such 
research, and it hopes that the time will yet come when 
the scheme formulated some months ago may be 
revived. It is certainly very desirable that the experi- 
ence gained by the members of the Association in 


using tar-oil as a fuel during the war period should | 


be conserved and that every effort should be made by 
careful investigation and experiment to render. our 
own country as far as possible self-supporting as 
regards heavy oil engine fuel. The balance of the 
Research Association’s funds is to be paid over to the 


Diesel Engine Users’ Association to be used at its | 


diseretion to assist in carrying out any research work 
on fuel oils and lubricating oils for use with heavy oil | 
engines, or to serve as premiums for technical papers | 


on those subjects to be read at the meetings of the | sp. Belgian and Luxemburg steel makers 


Association. 


Dutch Shipbuilding Costs. 


In view of orders recently p!aced in Holland, there 
has resulted in the shipping and non-technical Press 
a brisk correspondence relating to the relative costs 
of shipyard labour and management in our own 
country and Holland. According to a correspondent, 
writing from Holland in the current number of the 


Neweastle Chamber of Commerce Journal, there is | ing French steel producers. Nevertheless, it is stated 
now no possiblity of the question of subsidy entering | 


into the matter. True it is that subsidies have been 
paid to Dutch shipbuilding firms by the Netherlands 
Government and municipalities, but these subsidies 
were abandoned, we learn, six months ago in response 
to opposition by leading shipbuilders and engineers. 
The writer goes on to say that shipbuilders in the 
Netherlands who have had opportunity to compare 
their own works costs with those of British yards, 
treely admit that the costs in Holland are from 10 to 
15 per cent. lower than those of British firms. This 
difference is attributed, we learn, to better efficiency 
and more thorough works. organisation. . Among 
machine tools, the one-man punching machine, so 
familiar in Dyteh yards and rarely seen in our own 
yards, is claimed as a labour and cost-saving device, 
while it is further claimed that considerable progress 
'n works cost accounting and the distribution. of 
work among various departments has been made in 
recent years. A table given shows that the wages for 





Plans are now under 








ship’s platers, ship’s carpenters, riveters and unskilled 
labour in Holland for an average week of forty-eight 
hours, excluding any extras, is slightly in excess of 
thé Wages paid in Bfitish yards, 
~s 


Economics at the “ Civils.” 


On Tuesday evening a special Jecture was delivered 
to the Institution of Civil Engineers’ by Mr. Edgar 
Crammond, of the British Shareholders’ Trust, 
Limited. The subject was “‘ The Economic Position 
of Great Britain,” and the author dealt at length with 
the financial position of this country. There was 
little direct reference to engineering. Mr. Crammond 
gave several examples to illustrate the relatively 
high cost of manufacturing in England and Scotland, 
| but took, nevertheless, an optimistic view of the 
| situation, for in spite of all their disadvantages, 
| British producers were able to maintain the volume 
| of their exports at a high figure; in fact, he said, 
“they are to-day the greatest exporters of manu- 
factured goods, and they are holding their own for 
such world-trade as is being carried on.’’ Yet there 
were, he admitted, certain factors that rendered the 
present situation “ more disturbing than any of the 
great industrial crises that have gone before.” On 
the whole, however, he concluded that, provided 
British manufacturers can “reduce their costs of 
production to a reasonable level, the world conditions 
are now favourable to a great expansion of British 
trade, and if all sections of the people will co-operate 
in @ movement to increase the amount of the national 
income, they will be able to reduce unemployment, 
lighten the burden of taxation and raise the British 
standard of living to a higher level than it has ever 
stood at in the past.” 





Amateur Wireless Experimenters. 


A STATEMENT has recently been made by the Post 
master-General which is of interest to amateur wire- 
less experimenters who hold transmitting licences. 
A question was put in the House of Commons by 
Mr. T. Thomson, who asked if the Postmaster- 
General was aware of the dissatisfaction existing 
among wireless amateurs with regard to the present 
restrictions which prohibited messages from being 
transmitted abroad, and whether he would revise the 
existing rules with a view to removing all the restric- 
tions which are an obstruction to free experiment and 
resbarch. In reply, the Postmaster-General said 
it was the present practice to grant permission for 
bona fide experiments with places abroad when special 
application was made. Many such permits had 
already been issued, and arrangements were being 
made with the radio societies for the grant of increased 
facilities for experiments carried out by members of 
those societies in co-operation with amateurs in the 
United States and many other countries. The general 
conditions governing the grant of licences for wireless 
transmissions were adopted after consultation 
with other interests concerned. Some restrictions 
Were necessary to prevent interference with other 
services, but the radio societies were always at liberty 
to put forward suggestions for altering the rules. 


A Steel Trust. 


STaTeEMENTs that have been made concerning the 
constitution of a continental Steel Trust are nothing 
more than a repetition of periodical rumours based 
upon tentative negotiations by private firms which 
believe that it is only possible to secure some stability 
for the steel trade by means of an international agree- 
ment. Those most interested in the formation of such 
|}@ trust are the German establishments. Having 
resuscitated their Steel Union, they have been nego- 
tiating with certain French producers and also with 
Of late 

the idea has been gaining ground, and from being a 
| purely European convention it is hoped to make it 
| international by bringing in the British and American 
| firms, so that its operations will cover practically the 
| whole world, with the exception of South America. 
| British firms are reported to have received the pro- 
| posal with a distinct lack of enthusiasm. The Germans 
| affirm that the Steel Trust can become effective with- 
out British co-operation, and there is no doubt that 
| the idea meets with the approval of some of the lead- 





in France that no arrangement can be come to with 
the German steel firms until Germany has settled the 
question of supplying France with coke. Although 
the formation of the Steel Trust appears to have more 
chance of partial success than it had some time ago, 
its realisation obviously depends upon a settlement of 
the economie problems outstanding between France 
and Germany. As regards American igipation, 
Judge Gary, chairman of the United States Steel Cor- 
poration, has declared that American steel manu- 
facturers under American law would not be permitted 
to join the combine even if they were so disposed. 


A Bridge Replacement. 


Tae three-span bridge over the river Lea between 
Broxbourne and Roydon, on the Great Eastern sec- 
tion of the London and North-Eastern Railway, 
was replaced on Sunday last by a single-span bridge 


the comp!etion of the work the engineer was given com- 
p'ete possession of the road on Saturday night. The 
11.50 p.m. from Liverpool-street did not run, and on 
Sundéy the few through tains ran from and to King’s 

Cambridge. The local down trains termi- 
hated at Broxbourne and the up at Roydon. The 
work took longer than was expected, owing to the 
unforeseen necessity for temporarily strengthening 
thé abutments and to difficulties experienced in 
removing the old structure, for which purpose the 
oxy-acetylene cutting process had to be resorted to. 
Fifteen hours had been allowed for the removal of the 
old bridge and the erection of the new 270-ton struc- 
ture. As it was, the first nger train could not 
cross the new bridge until 10.30 on Monday morning, 
with the result that considerable disorganisation and 
inconvenience were caused. 


The Closing of the Exhibition. 


To-morrow—Saturday—the British Empire Ex- 
hibition, having run its twenty-eight allotted weeks, 
closes its gates to the public. Whether it will be re- 
opened next year, and, if so, in what form, is a question 
yet remaining to be decided. If, however, one may 
judge from opinions expressed in public and in private 
it can be said that in one section at least, the Palace 
of Engineering, reopening, should it be decided upon, 
would undoubtedly be accompanied by a change of 
appearance and arrangement. Apart from the fact 
that many of the exhibitors, if they decided to eon- 
tinue as such next year, would naturally desire to 
vary the objects shown, it cannot, we think, be 
doubted that not a few would rétire and leave room 
for fresh-comers, if such were forthcoming. In 
addition, it is next to certain that the exhibitors would 
in most cases insist as a condition of continuing, upon 
improved arrangements being made to increase the 
business and trading possibilities, which they are 
reasonably justified in expecting by participating in 
the Exhibition. This aspect of the matter was dealt 
with in fairly strong terms by Mr. Douglas Vickers 
at a dinner held in London on Tuesday, organised 
by the exhibitors in the Palace of Engineering. Of 
the 17 million visitors to the Exhibition, it would be 
generous to say, he remarked, that 1 per cent. ex- 
amined the exhibits in the engineering section with 
intelligent interest-—-that was to say, just over a 
thousand a day. ‘The others, he suggested, regarded 
the Palace of Engineering as a counter-attraction to 
the AmusementPark. The encouragement of such 
an outlook debased the Exhibition and resulted in 
preventing many who wanted seriously to study the 

ineering exhibits from eoming into contact with 
the exhibitors. If the Exhibition were to be re- 
opened next year, he held, that it would be essential 
to introduee an improved arrangement for showing 
the products, in reasonable comfort, to the people 
who were likely to buy. 


Waterloo Bridge. 


THe progress now being made with the erection of 
the temporary wooden structure across the Thames. 
to be used while Waterloo Bridge is being rebuilt, is 
such that it is hoped to have the temporary bridge 
ready for traffic next July. According to a statement 
made by the Chairman of the London County Coun 
ceils Highways Committee, the temporary bridge 
will have a central span of 280ft. in order to facilitate 
river traffic, the other spans measuring 140ft. It 
would appear that the large central span will be con 
structed by erecting the necessary girders on or 
alongside the old bridge, and floating them into 
position. For this purpose, it may be necessary to 
close the old bridge for some two months. In view 
of the possibility thus indicated of the other Thames 
bridges once again having to carry temporarily 
abnormal amounts of traffic, it is satisfactory to learn 
that while the report on the recent tests of West- 
minster Bridge has not yet been received by the 
Council, there is no reason, it is officially stated, for 
expecting that the report will be other than satis- 
factory. 


A Lost Electrical Contract. 


Ar a special meeting of Newport Town Council 
last Saturday, it was decided by a large majority to 
accept a tender submitted by the Swiss firm Escher, 
Wyss and Co., for supplying a 10,000-kilowatt turbo- 
alternator and condensing plant. The Swiss price 
was £29,432, and was some thirteen to fourteen 
thousand pounds less than the lowest British tender. 
During the discussion it was alleged by one member 
of the Council that the British firms which tendered 
had two types of contract, one being for use when 
dealing with private undertakings and the other for 
municipalities. Another member denied that the 
manufacturers of electrical machinery had an under- 
standing among themselves by which the difference 
in their tendered prices could be made as small as 
possible, or that the difference between the Swiss and 
British pricés in the case under discussion was 
ascribable to the existence of a “ring,"” The foreign 
manufacturer was advan usly situated as re- 
garded rates of wages and hours of work, and could 
buy steel fromm Germany or Austria at a rate 30 per 





of 130ft. between the abutments. In order to expedite 





cent. less than the British price. 
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The British Empire Exhibition. 


ENGINEERING EXHIBITS, No. XXVIII.* 


the machine as the first but at a higher level, After 


lights are shown in brass, malleable iron, cast iron and 


GENERAL ENGINEERING EXHIBITS. | passing the second drum the leaf, completely reduced | steel. 
| to fibre, is removed from the feed chain by hand. The Other articles manufactured by the company 


Rosey anv Co., Liwrrep. 


The stand of Robey and Co., Limited, of Lincoln, 
is occupied by a number of models of the engines 
and machines which the firm manufactures: These 
models represent a gear-driven electric winding engine, 
a uniflow steam engine, a tandem steam road-roller, 
an enclosed type of portable steam engine, a rope- 
driven two-stage air compressor, a single cylinder 
crude oil engine, and a fibre decorticating machine. 
We have chosen the last-named machine for illus- 
tration and deseription. The machine is particularly 
intended for decorticating sisal hemp or other forms 
of fibre-producing plants of the agave family. 

Sisal, originally and still shipped from Mexico, is 
now being extensively cultivated in East Africa. 
In appearance it resembles a pineapple with spear- 
like leaves sometimes 4ft. or more in length springing 
from the top. These leaves contain only from 3 to 
5 per cent. of extractable fibre, so that from their 
treatment a considerable amount of bagasse results. 
It may be noted that at present little use is found 
for this waste material, although it may yet be 
found possible to extract alcohol from it or to use 
part of it for the manufacture of paper. It is even 


claimed that a highly nutritious preserve may be 
obtained from the waste, a claim which is not sur- 
prising in view of the fact that the ancient Mexicans 
used the plant as a source of food, medicine, clothing 
material and cordage. 

After the cortex of the leaves has been removed 


feed chain is one of the most important details in 
the construction of the machine. It is made from 
phosphor-bronze links attached to one another by 
means of bosses and recesses and Muntz metal 
pins. It is driven by sprocket wheels provided 
with a tensioning arrangement and works in grooves 
formed in the periphery of the feed wheels. The 
machine in the size represented at the Exhibition is 
capable of dealing with 13,000 leaves per hour, that 
is, of producing from 2} to 3 tons of fibre per day. 
It absorbs some 60 brake horse-power in its drive. 


M. W. SwiInBuRNE AND Sons, LimrreD. 


During the last ten years a considerable advance 
has been made in the design of fittings for the lighting, 
ventilation and heating of ships. An excellent dis- 
play of such fittings is to be found on the stand of 
M. W. Swinburne and Sons (1920), Limited, Wallsend- 
on-Tyne, which firm has for many years specialised 
in such requirements, both for naval and mercantile 
ships. Among various types of port lights and 
windows which are shown, we single out the firm’s 
latest patented pivoted side-scuttle, which combines 
both a lighting and ventilating fitting for cabin work, 
and is outstanding in its class. The accompanying 
illustrations—Figs. 516 and 517—show the general 
appearance of the scuttle, and give some details of 
its construction. The main advantage claimed by 
the makers is that, in addition to being used as a port- 
light in the ordinary manner, the glass holder can be 




















FIG. 517--PORT-LIGHT- SWINBURNE 


include marine engine and boiler fittings, cabin heat 
ing apparatus, and deck equipment for washing down, 
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the fibre is washed, sun-dried, brushed, graded and 
baked. The decorticating machine—illustrations of 
which, as made by Messrs. Robey, are given in Figs. 
514 and 515--operates by crushing the leaves 
while they are held at a point near the middle of 
their lengths. The leaves are laid by hand on an 
endless chain conveyor table and are carried forward 
until they are caught in succession between a feed 
chain and a feed wheel. Held thus one half of the 
leaf is passed between a drum furnished with knives 
and a concave surface of phosphor-bronze. This 
decorticating drum is mounted on an axle lying 
parallel with the direction in which the feed chain 
is travelling. During the passage of the leaf between 
the drum and the concave surface the revolving knives 
strip the pulpy part off the half of the leaf engaged. 
Jets of water are directed on the leaf from above | 
and, as a result, the leaf leaves the drum and concave | 
surface with half of it in the form of clean fibre | 
hanging down from the feed chain. That. chain, | 
coming from beneath the feed wheel, then 
over the top of a second feed wheel. The fe 
end of the leaf hanging from the feed chain is acted | 
upon by an air blast from the mouth of a blower | 
situated between the two feed wheels and is blown 
over until, the forward movement, continuing, it is | 
caught between the feed chain and the second feed | 
wheel. The uncleaned half of the leaf automatically 
falls over to the opposite side of the chain, so that | 
between the two feed wheels the leaf is reversed 
end for end. Thus held the uncleaned half of the 
leaf passes between a second decorticating drum | 
and concave surface arranged on the same side of 


* No. XXVII appeared Octobeni24th. 





FIGS. 514 AND 515- 









swivelled in its frame and adjusted to any desired 
angle, so as to regulate the ventilation of the cabin 
in which it is placed. When it is no longer required 
for ventilating purposes, the glass holder can be 
locked to the hinged glass -frame, and the scuttle 














FIG. 516— 


-LIGHT —-8 WIN BURNE 


may be then employed in such a manner as to render 
available the full opening of the port. 
Some interesting designs of curved, rectangular, | 
and oval windows for ships’ use are exhibited by the | 
firm, and there are in addition examples of ordinary 
port lights for positions below the load line. Such 
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FIBRE DECORTICATING MACHINE ROBEY 






fire extinguishing and sanitary purposes. Among the 
latter class of fittings, we may refer to the self-balanc- 
ing storm valves for sanitary work, which are so 
constructed that they may be locked by gearing 
worked from the deck, thus complying with the latest 
Board of Trade requirements for r vessels. 

W. M. Swinburne and Sons, Limited, supply fittings 
for general engineering and industrial use, and carry 
out complete piping contracts for ships and land work, 
and various types of standard fittings used in this 
work are shown on the stand. 


Joun I. THornyororr anp Co., Limrrep. 


There are few firms showing at Wembley whose 
exhibits display wider interest than those exhibited 
by John I. Thornycroft and Co., Limited, of Thorny- 
croft House, Westminster, 8.W. 1, Basingstoke, and 
Southampton. In the Palace of Engineering the firm 
has staged a representative range of Thornycroft 
marine engines designed for various types of river and 
seagoing craft. There are similar engines equipped 
for stationary uses, such as lighting, pumping, salvage, 
or portable power sets on view, as well as some 


|examp'es of Thornyeroft propellers and oil fuel 


burning apparatus, and by means of attractive models 


| the various types of craft built by the firm at South- 
| ampton and on the Thames are illustrated. These 


ineiude small boats and river craft sea-going cargo 
vessels, oil tankers and torpedo-boat destroyers. 
From the exhibits on this stand we have chosen 
two outstanding examp!es, which represent John I. 
Thornycroft and Co.’s latest practice in the design 
of marine engines for motor boats and yachts and 
for fast light vessels of the coastal boat type, which, 
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it will be recalled, played such an important part 
in the war. 

The Thornycroft four-cylinder engine shown in 
Fig. 518 is designed for operating on paraffin or 
petrol, as may be desired. Tt has cylinders 6in. in 
diameter with a stroke of 8in. and is rated for an out- 
put of 50 brake horse-power when running on paraffin 
or 65 horse-power when petrol is used. The revolu- 
tions of the propeller when reversing gear only is fitted 
are about 750, and With reducing gear this speed is 
lowered to about 350 revolutions per minute. The 
engine with its reducing reversing gear as shown in 
Fig. 518 has an overall length of 9ft. 5in., a width 
of 2ft. 5in., and it is 3ft. 8in. high. The net weight 
of the engine is about 25 ewt., while the reversing 
gear is 7} cwt., and 2} ewt. is allowed for the stern 
gear. Such engines, we learn, are giving successful 
service in various parts of the world, and they have 
been supplied for motor barges, fishing service, and 
for motor yachts and cruisers. The type of engine 
shown in Fig. 519 is used exclusively for high-speed 
work. It was developed during the war period, and 
a full account of its evolutions and the work it per- 
formed in the coastal motor boat service is given 
in a paper read by Sir John E. Thornyeroft and Lieut. 
Bremner, R.N., before the spring meeting of the 
Institution of Naval Architects last year. An abstract 
of this paper was given in our issue of March 30th, 
1923. In it may be noted that the cylinders of 
the engine are arranged in V form, their axes 
being inclined at 60 deg. to each other. There are 
three groups of two cylinders on each side of the 
crank shaft, giving twelve cylinders in all. Cylinders 
5jin. in diameter with a Jin. stroke are used, and the 
engine is designed to develop 375 brake horse-power 
when running at a normal speed of 1600 revolutions ' 
per minute, while its weight complete is only about 
26001b. The crank case is of stiff design with bearings 
between each pair of cranks, which are carefully con- 


Another fine examp‘e of a Thornycroft production while the interior woodwork of the aft cabin is laurel 
is the 38ft. motor launch, which is to be seen in a special wood and that of the fore cabin silver grey wood. 
annexe which has been erected alongside the Indian | The launch has been fitted out for cruising and is 
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FIG. 519 INCLINED CYLINDER ©..B. MOTOR—THORNYCROFT 


Pavilion. The launch is construeted entirely of timber uireet with a 9 brake horse-power Thornycroft 
from India and Burma and serves to show the very ©. Such a motor, the builders claim, is of arnp!e 
attractive and decorative character of these timbers, | power for the boat, and its low fuel consumption par- 
ticularly fits it for overseas work, such as private 
work, Customs, pilot or similar services. 

In the Department of Tropical Hygiene of the 











| British Government Pavilion there are a!so two mode's 
{of motor vesse's constructed by Thornycroft’s for 
| Red Cross and hospital service. One of these mode!s 
| represents the hospital ship Nabha, which was pre- 
sented by the Maharajah of Nabha for war service 
in Mesopotamia, and the other shows a 50ft. boat 
equipped with stretcher racks and cots with isolation 
ward and medical staff accommodation. 

A noteworthy feature of the ornamental lake in 
the centre of the Exhibition grounds is its fleet of 
thirty passenger boats, which were specially designed 
and constructed by Thornycroft’s. They are elec- 
trically driven and are floored throughout with 
Indian gurjunwood, while a special boat reserved for 
the use of distinguished visitors is planked with 
selected Burma mahogany and fitted with carefully 
chosen poon from Madras. Another example of the 
firm’s work is to be seen on the flooring of Dorman, 
Long and Co.'s stand, which is constructed as a ship’s 
deck. For this purpose Burma teak of a quality known 

| as Moulmein teak was shipped from Rangoon. The 

examples we have referred to demonstrate very 
clearly the excellence of the timber resources of India 
and Burma. 





F. Brasy ann Co., Limirep. 


FIG. 618--FOUR- CYLINDER LAUNCH MOTOR —THORNYCROFT For the purpose of housing certain of their exhibiis 


structed to take the thrust from the inclined cylinders. 
A continuous casting connects the-tops of each set of 
cylinders and serves to carry the cam shaft and valve 
rockers whieh @fe driven from the crank shaft by 
geared shafts running parallel to the cylinder axes. 
The parts mentioned are enclosed in light detachable 
covers which may be quickly removed. » On the front 
cover of the crank case is placed the ignition dis- 
tributor and the oil and water pumps, and an oil 
cooling equipment is fitted on the lubricating oil cir- 
cuit. Each cylinder has two inlet and two exhaust 
valvesand the two carburetters are mounted on water- 
jacketed bends attached to the distributing inlet pipes 
shown at the centre of the engine above the cylinder 
level. The carburetter throttle levers..are inter- 
connected and are operated by one central lever, 
whi'st a separate control for the ignition is fitted. 
Starting may be carried out either by electrical or 
mechanical means, and a dynamo for.accumulator 
charging forms part of the engine 6quipment. The 
dynamo may be driven direct from the engime or by 
a small auxiliary starting motor shown at the left- 
hand end of the skid in Fig. 519. At the aft end of 
the engine there.is a disconnecting clutch of the coil 
type, which is placed between the engine and the tail- 
shaft, and when desired a reversing gear is also sup- 
plied. The clutch and reversing contro! handles are 
shown in the illustration already referred to. 
This engine is a particularly fine example of British 
design and workmanship. 

In the motor transport section of the Exhibition, 
amongst the collective exhibit by the Society of Motor 
Manufacturers and Traders, is shown a Thornycroft 
1200-gallon motor tank wagon which is used for the 
transport of motor spirit by the Anglo-American Oil 
Company, Limited. From time to time during the 
Exhibition various other examples of Thornycroft | 
motor yehicles have been displayed. 


and also for showing others im ‘their natural sur- 
roundings, Frederick Braby and Co., Limited, of 
which are, we learn, among the strongest and most London, &¢., have erected the all-metal building 
durable which the world can supply. The launch we illustrated ia Figs. 521 and 522. If, and when, the 
refer to is illustrated in Fig.520. The hullofthe boat a!l-steel house becomes a practical proposition, we 
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FIG, 520-—-MOTOR LAUNCH—THORNYCROFT 


is made in Burma teak and each plank is inonefength may reasonably expect that Messrs. Braby will take 
from end to end. All coamings, hatchways, and the | an active part in its production. The building at 
deck house are constructed of Andaman pauduck,| Wembley is not, however, intended as a contribution 
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towards the evolution of the all-steel house. For ane 
thing, metals other than steel—notably copper, zinc 
and bronze—enter to a considerable extent into its 
construction. For another, it is designed not to 
serve the purpose of a house so much as a fabric 
exhibiting in its parts many of the firm’s standard 
products. As an exhibition building, it fulfils its’ 
object in an admirable and striking manner, but as a 


front are treated with copper window panels, flanked 
by panels of sheet steel. The roof is pitched at a 
steep angle, 55 deg., and is covered with copper and 
zine tiles. The dormers, parapets and all exposed 
mouldings are covered with copper. The roof frame- 
work is composed of steel trusses of the firm’s | 
standardised ‘‘ unit” type. The steel girders and 
joists composing the flooring are filled in with pressed 








A model of the British India Company’s motor 
ship Kistna, fitted with Neptune engines, is displayed 
on the stand. Representative models of other vessels 
built by Swan, Hunter and Wigham Richardson 
include the world-famed Cunard liner Mauretania 
the cable ship Monarch, the icebreaker Kosma Minin. 
and the railway ferry steamer Drottning. Victoria. 
which was built for the Swedish State Railways for s 
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FIGS. 521 AND 522--ALL-METAL HOUSE-—-BRABY 
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work-a-day house it would hardly prove—and was 
never intended to prove—a commercial proposition. 

For the design, Mr. W. Braxton Sinclair, architect, 
of London, was responsible, the manufacture of the 
parts and their erection being carried out. by Messrs. 


steel ribs of a new design, carrying composition floor- | vice between Sweden and Germany. Other vessels als: 
ing or concrete. In the interior one of the most /| illustrated by models include a typical British coasting 
interesting constructional features is probably the steamer, the Hadrian, now employed in cargo and 
staircase. It is of the “‘ Bois "’ patented pressed steel passenger work between the Tyne and Thames, an:! 
interlocking type, the treads being filled in with eem- a 272ft. triple-serew turbine-driven steam yacli 


Braby’s own staff. The building measures. 40ft, by 
25ft. in plan, and is arranged with two floors, The 


position flooring. A typical staircase on this prin- 
ciple is illustrated im section in Fig. T51. Each tread 
and the succeeding riser is @ separate unit, the lip 
| of the tread locking within the bent-over top edge of 
Z At the re-entrant angle, each 
| unit is fixed by two bolts to flanges formed on the) 
lower edges of the pressed steel stringers. Within the 
| angles formed by the junctions of the units, tie rods 
| pass from stringer to stringer, and bolt the 
The units are made in 


niin | to suit different styles of filling, but in all cases the 
a | same i formation and the same method of 
§ Chennet assembly are preserved. 
| Swan, HunTer AND WIGHAM RICHARDSON, 
LIMITED. 
o Fin Floor Noteworthy among the shipbuilding exhibits at 


Wembley is the large stand which is devoted to the 
products of Swan, Hunter and Wigham Richardson, 
Limited, Wallsend-on-Tyne, and its associated firms. 
Among the members of this shipbuilding group we 
may refer to Barclay, Curle and Co., Limited, of 
Glasgow, the North British Diesel Engine Works 
| (1922), Limited, and Philip and Son, Limited, of 
| Dartmouth. One of the most interesting engineering 
exhibits is a full-sized 22}in. cylinder of the Neptune 
| type of two-cycle single-acting marine oil engine, 
which is one of the prineipal products of the parent 
coma at its Neptune Engine Works. 
¢ reproduce in Fig. 524 a drawing of this cylinder 
unit, and on the stand the various parts shown have 
| been carefully sectioned so that the details of con- 
struction are to be seen. The design marks 
-L@ bold departure accepted marine oil engine 
_| practice, and it embodies several conspicuous advan- 
Wane o an may be called to the liner, which 
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is so that the usual thick at the top 
is avoided, whilst the cylinder cover e so that 
e is room for expansion to take place. 

+ Ate d con spaceis given b g what may 
-@ cover-liner, into the end of which the 
cover proper is fitted by means of a series of 
six Rar tom rings. The rings are subjected to 
| the full working pressure of the cylinder, but they have 
no. movement other than that caused by expansion 
| and contraction. The makers claim that the joint 
walls, floors, stairs, balcony, roof, windows, doors | thus made is perfectly gas-tight and simple in con- 
and furnishings are entirely in metal. The corner | struction. We may also remark on the small size of 
panels of the external walls are stone-shaped steel | the cover, which is made large enough to take the fuel 
stampings, and are coated with “‘ Necol” | valve and starting valve and to permit of a water- 
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sheet 


branze protective covering, which gives them a very | cooled space being left around the valve seatings. 
good appearance. The entrance front is enclosed by | Fig. 524 also shows the type of piston head cooling 
architraving carried out in stamped copper, the | which is employed and the arrangement,of telescopic 
vestibule being executed in bronze with bronze doors | pipes. The drawing also indieates the arrangement 
and screws. The wings on either side of the entrance | of the exhaust and scavenge ports, 





designed for Sir George Newnes. 


























am So 


Tue, Eworreer” 


FIG. 524—MARINE OIL ENGINE CYLINDER-—SWAN, HUNTER 


An arresting model shows the 17,000-ton floating 
dry dock which the firm built for the British Admiralty, 
and we note that up to date a total of thirty-two docks, 
aggregating a tonnage of 179,920 tons, have been 
constructed by the company. 

Turning to the exhibits of the associated companies 
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we may perhaps single out the full-sized Hickman | 
-ea sled which is shown on behalf of Philip and Son, | 
Limited, of Dartmouth, and for which patented | 
construction, Swan, Hunter and Wigham Richardson, 
Limited, hold the European rights. The boat shown 
is 24ft. by 6ft. and is built of mahogany and engined 
with a 34 to 45 brake horse-power Green petrol motor. 
lhe inverted V bottom, so the makers claim, gives a 
tiff and steady craft, and very high speeds have been 
obtained with sea sleds 
o 50ft. 

Barclay, Curle and Co., of Glasgow, are represented | 
hy a model of the steamship Flandria, and a fine model | 
of the motor ship Jutlandia, which was built and | 
engined in 1912 for the East Asiatic Company, of | 
Copenhagen, and was the first British-built ocean- 

ing ship to be propelled by internal combustion | 

ngines. The North British Diesel Engine Works 
1922), Limited, of Whiteinch, Glasgow, show an 
excellently made working model of the new double- 
acting opposed piston engine designed and built at 
\Vhiteinch under the 


wud in the same issue and that following a complete 
account of the engine was given. is also shown | 

1 the stand various parts of the @éngine and a model | 
| the motor ship Swanley, which was described in 
lure Enereer of July Ith. 


James Howven anv Co., Limirep. 


Some interesting exhibits relating to recent develop- 
nents im power station work and marine engineering 
are te be seen on the stand which has been arranged 
by James Howden and Co., Limited, of Scotland. 
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varying in length from 25ft. | 


| engine with 5jin. and 8}in. diameter 


| volt generators, designed for working on the three- 

wire system. The turbine is of the back-pressure 

type, designed to work against a back pressure of 

15 lb. per square inch, and it drives the two generators 

through a Maag straight-cut reduction gear. Both 

the turbine and gear case are mounted on a common 

| bedplate, to which the dynamo bedplate is attached, 
| making @ neat and compact arrangement of plant. 

The firm manufactures turbines up to outputs of 
25,000 kilowatts in a single unit. It will be remem- 

| bered that the company was recently successful in 
| obtaining an order for three turbines of 10,000-kilo- 
watt capacity for the Capetown Suburban Railways. 
Messrs. Howdens are also makers of high-speed 

| engines, which are designed for powers up to 2500 

| kilowatts in single units. Examples of high-speed 

engines shown at Wembley include a tandem com- 
pound engine, with cylinders 8in. and 12in. diameter 
respectively, with @ 6in, stroke, and a fan-driven 
and a 
stroke of Sin. The engine last mentioned has been 


patents. We described | specially constructed, we learn, for fan-driving work, 
and illustrated this model in our first article on the | and for Aaate S A 
\Vembley Exhibition, which appeared on April 25th, | high-efficieney 


ony Seen wegroved 


to ‘single-cylinder 
engine, is also shown. is typical of the firm's 


recent practice in the Howden hot air forced draught 
system for marine work. We are informed that 
| Messrs. Howdens have now supplied nearly 7000 


‘installations of this type, pe gien in Pe an aggregate 


of some 26,000,000 indicated horse- 
A new development in connection ah the pcono- 











other to suck the gases through the e!ements on the 
gas side. The two fans are mounted on one shaft, 
which passes through the upper partition, and can be 
driven by a geared electric motor or in any other 
convenient way. The firm claims that with this 
mechanism it is possible to reduce the tem- 
perature of the waste gases to a point hitherto 
regarded as impracticab’e, and that, according to 
circumstances, from 65 to 70 per cent. of the heat 
contained in the flue gases can be recovered. At the 
same time the outgoing air may be raised, we under - 
stand, to a temperature as high as 520 deg. Fah.., 
depending upon the temperature of the exit gases. 

In Fig. 526 we show several curves which were 
taken over a seven-day test on a range of boilers 
fitted with Howden-Ljungstrom air preheaters, which 
have been installed at the Willesden station of the 
North Metropolitan Electric Power Supp'y Company. 
The curves A, B and C serve to show the heat recovered 
from the boiler gases, and an interesting feature of the 
chart is the additional heat recovered with the rise 
in the temperature of the boiler flue gases. This is 
shown by the practically constant temperature of the 
exit gases. The rise in temperature of the flue gases 
after the first few hours’ working is explained, we 
are informed, by the slight sooting of the boiler tubes. 
After some hours’ working the temperature rises 
to a nearly constant value, depending on the load ai 
the boilers at any one time. 

The company has also carried out tests on a cylin- 
drica] marine type boiler, which was erected in its 
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street, Glasgow, and its subsidiary companies, Burdons 
Limited, of Bellshill, and Alex. Turnbull and Co., 
Limited, of Bishopbriggs, Glasgow. 

For some years Messrs. Howdens have been makers 
of steam turbines of the Howden-Zoelly impulse 
type for land installations. A fine example of such a 
turbine is that whieh the firm installed in the Exhibi- 
tion power station, @ section of which machine is 
given in Fig. 525. It is coupled direct to a 1500- 
kilowatt three-phase 50-cycle alternator, made by the 
General Electrie Company, Limited, which is de- 
signed to deliver current at @ pressure of 3300 volts. 
The turbine runs at a speed of 3000 revolutions per 
minute, and it is supplied with steam at 200 1b. per 
square inch pressure with a superheat of 212.5 deg. 
Fah., or a total steam temperature at the stop valve of 
600 deg. Fah. A working vacuum of about 28in. is 


maintained by a Musgrave surface condensing 
plant, which is fitted with a Radojet pump. 
The drawing accompanying serves to 








show the main details of the turbine construction and | 
the governor gear. There are eight stages of expan- 

sion, and the rotor wheels have a mean diameter | 
varying between 960 mm. and 1400 mm. The | 
wheels are mounted on @ rotor shaft made from | 
35 tons tensile, Siemen-Martins, acid, open-hearth | 
forged steel. Nickel steel of 35 tons per square inch | 
ultimate tensile strength is, we are informed, used 
for the wheels of the first four stages, whilst the re- 
maining four rotor wheels are constructed of a nickel- 
chrome-molybdenum steel, having an ultimate tensile 
strength of 50 tons per square inch. The blading is 
machined from the solid, and it is secured to the 
wheels by a special fastening—a small turbine on the 
firm’s stand is displayed with the top cover lifted, so 
that the blading can be examined. A main oil pump 
of 36-gallon per minute capacity, driven from the | 

turbine shaft, is provided, whilst there is an auxiliary | 

turbine driven oil pump of equal capacity, which is | 

used when starting up. 

A prominent exhibit on the firm's stand is a 240- | 
kilowatt ship's lighting set with direct-current 220- | 





mical production of steam is the Howden- strom | works. An account of these tests was given in Tar 
air preheater. The principle in device | Encrneer of February 22nd, 1924. 
is exceedingly simple and A i. trans- Preheaters of the type we have described are now 
mission surface is assembled in a ig element in| being supplied, we understand, to large power stations, 
such a way that the elements are alternately! paper mills, and industrial plants, while marine 
be \ 
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FIG. 525 1500 K.W. STEAM TURBINE -HOWDEN 

by the waste gases from the boiler and the cold air | installations are t& be carried @ut for the Holt, 


which is to be used for combustion. The hot gases 
thus give up their heat to the rotating elements, and 
as these move round into the current of cold air, the 


gases is transferred to the air. 
The preheater casing is provided with inlets and 
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outlets for the gases and the air, and they are separated 


from each other by diametral partitions arranged | 
| above and below the rotor. In the upper section of | 
| the casing two fans are provided, one to force the cold | 
air through the elements which are at the moment 
travelling through the air side of the heater, and the | 


Howdens is the. Graham 
heat which has been previously absorbed from the | 


| Ellerman, and ( ‘ourt steamship lines 


Another marine spec iality manufactured by Mesers. 
‘single davit ”’ for ships’ 
boats, which is illustrated by a model. 

Furnaces for melting, reheating, heat treatment and 
| shipyard work are built by the associated company 
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FIG. 527--OIL- GAS FURNACE -HOWDEN 


of Burdons, Limited, of Caldervale Works, Bellshill, 


near Glasgow. The particular characteristic of 
these furnaces is the use of a special arrangement of 
burner, which gasifies the oil as it enters the furnace, 
and thus gives a soft rolling flame free from cutting 
action. An example of such a furnace working on the 
Howden- Burdon patented oil-gas system is that shown 
at. Wembley, 


and. illustrated in Fig. 527. This 
































488 





THE ENGINEER Oer. 31, 1924 








type of furnace is specially employed for pipe-bend- 
ing in shipyards and engineering works. The hearth 
is designed to take pipes from 3in. to 6in. in diameter, 
and the burner nozzles are so disposed that the flame 
passes round the pipe in such @ manner as to encircle 
it. Equal and rapid heating is thus obtained, and the 
outgoing hot gases are used to preheat the air supplied 
to the burners. . By means of a by-pass connection 
some of the hot gases may be further used to warm up 
the liquid fuel contained in the raised oil supply tank. 
The furnace is fitted with a balanced cover, facilitat- 
ing a rapid removal of the heated pipe, thereby con- 
serving the heat of the furnace: Other types of 
furnace made by the firm are illustrated by a@ series 
of photographs exhibited on the stand. 

Another interesting section of the stand is that 
which is devoted to high-pressure boiler mountings, 
manufactured by Alex. Turnbull and Co.,. Limited, of 
Bishopbriggs, near Glasgow, which old-establishéed 
valve firm is a subsidiary company of James Howden 
and Co., Limited. The increased boiler pressures now 
in use in modern power plants have led to the develop- 
ment of the high-pressure fittings shown. These 
include a dead load safety. valve shown in section, 
whieh is a type originally introduced by the firm; 
a high and low water. whistle alarm, designed for 
400 lb. per square ineh steam .pressure, and a series 
of water gauge cocks, also made for the same pressure. 
Another examp'e of the firm's work is a full-bore 
parallel slide valve for highly superheated steam, at a 
pressure of 500 lb. per square inch. The outstanding 
feature of this valve is the full bearing surface given 
at the point of opening, which is made possible by 
the firm’s patented valve dise construction. Angle 
stop valves and quick-closing sluice valves are also 
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FIG. 528—ISOLATING VALVE—HOWDEN 





exhibited. One of the most interesting of the com- 

paratively new valves is that which we illustrate by 

Fig. 528. It is termed an economiser isolating and 
restoration valve, and is the subject of patents by the 
makers...-Its purpose, we learn, is to operate as a 
safety device and to avoid stoppages in power stations, 
which may be occasioned by the failure of economiser 
tubes. One @uch valve is fittedsbetween the main 
feed range and each economiger. Tt will bescen from 
the illustration given in Fig. §28 that the main valve 
is spring controlled and is lifted vA pressure on a 
piston arranged im the part of the valve body, | 
working im @eyhi communicates with out- 
let and inleteides of the valve: In the event of a tube 
bursting im the ¢eonomiser, a drop Of pressure takes 
place, which shuts down the valve 
controlling the faulty @¢onomiser, and at the same 
time causes all other similar valves on the range to 

shut down momentarily. The effect of closing the 
valve connecting the faulty econom‘ser to the feed 

range is to restore the pressure in the range, with the 
result that all the other valves immediately re-open. 

The valve, the makers inform us, can be readily 
designed so that it may be electrically connected to 
some prominent position in the pump room or other 
desired situation where the faulty economiser would 
be indicated, by a visible or audib!e signal. 


ELECTRICAL ENGINEERING EXHIBITS. 


Wurprp AnD Bourne, Luwirep. 
Whipp and Bourne, Limited, of Switehgear Works, 
Castleton, Manchester, are showing automatic loose 
handle air break magnetie blow-out circuit breakers 





for currents up to 10,000 ampéres. A midget eifcuit 








breaker on view has been designed for use on dis- | to couple to the oil breaker. The isolating switches 
tribution boards, &c., in place of a separate switeh | are interlocked, so as to prevent the oil breaker being 
and fuse. Carbon break and magnetic blow-out | closed whilst the isolating switch is open, and also 
breakers for hand or electrical operation and with | to prevent the isolating switch being open when the 
various automatic devices are shown, some being of | oil breaker is closed. The units can be fitted with as 
the open type for switchboard mounting. Semi-| many as four automatic releases, ¢.¢., three overload 
protected traction breakers, totally enclosed indus- | releases and one no-volt release or shunt trip release. 
trial. breakers and flame-proof mining breakers are Other exhibits consist of various other kinds of 
also on view. Fig. 529 shows a 6000-ampére air | switches, fuses, fuse boards, oil break cireuit breakers, 
break cireuit breaker. Another exhibit is a complete motor starters, rheostats, control pedestals fo, 
generator and a feeder panel belonging to a marine | alternators, &c. 


Erskine Heap. 





oe , Erskine, Heap and Co,, Limited, of Lancashire 
: Switchgear Works, Caroline-street, Broughton, Man. 
chester, are exhibiting cubicle and truck type switch- 
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FIG. 529—CIRCUIT BREAKER WHIPP AND BOURNE | 
main switchboard, similar to those which the firm 
built for sixteen vessels taid_ down ‘By the Cuhaed| 
and Anchor Line Steamship Company. The generator | 
circuit breakers on this switchboard are designed for 
hand or electrical operation, andthey are interlocked 
to prevent incorrect Operation. The breakers on the 
feeder panel are hand-operated and coupled in tandem. 
High -tension steel-clad cubiele switchgear—as 
shown in Fig. 530—is also. being showi by Whipp FIG, 531—CIRCUIT BREAKER -ERSKINE, HEAP 
and Bourne, Limited. The gear consists of a 6600- : 
volt draw-out type eubicle fitted with change-over | gear, There isa heavy type generator cubicle of the 
ring main switches in a separate chamber. The | unit to whieh feeder panels can be added at any 
truck is equipped with newly designed self-aligning | time. e doors which give. access to the cubicle are 





























FIG. 530—HIGH-TENSION CUBICLE SWITCHGEAR—WHIPP AND BOURNE 


grip contacts, which permit of the interconnection ; mechanically interlocked with the main oil-immersed 
being made without crossing the different phase | cireuit breaker, so as to make it impossible for anyone 
connections, thus simplifying the construction. A | to gain access to the interior of the cubicle until all 
unit typ? 6600-volt cubicle as supplied for use on | the parts below the bus-bars are made dead. Two 
consumer’s supply service feeders, has the isolating | novel rotary synchronisers are shown in operation. 

switch and main oil switch ‘in separate chambers,| Another exhibit is a three-mit switchboard, as 
the incoming trifurcating box being fitted outside the | shown in Fig. 532. Each unit is complete with its 
cubicle, and the outgoing cable box inside the chamber. | separate gear and isolating chamber and the bus-bar 
Inspection doors are provided, and they ean be inter- | chamber extending along the top. : 

locked in any manner ‘desired. There is also a two- A panel is shown on which are mounted various 
panel ironclad oi! break circuit breaker of the unit | sizes of the firm’s cool handle fuses having a patented 
type, for use in various kinds of ‘industrial estab- | form of reinforcement which makes it impossible for 
lishments. Each unit is self contained, and consists | the jaws of the fuses to be bent out of shape, whilst 
of separate bus-bar chambers with isolating switches | in the event of the jaws being softened by_heat from 
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he fuse wires the reinforcement provides. the neces- 
ary pressure to enable the jaws to make good elec- 


trical contact. 


plug which is withdrawn when the tank is lowered, 
80 that when the tank is removed for inspection pur- 
' poses all contacts and connections are atitomatically 
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FIG. 532--UMNIT TYPE IRONCLAD 


A ranwe of the firnis breakers for direct 
current to be seen on the stand. One of these 
breakers is shown wm Fig. 531. They are of the 
loose handle brush type. There are no springs, 
the closing mechanism consisting of a double toggle 
motion, Moreover, there are no catches, which are 
liable to wear and get out of order. Magnetic blow- 
outs are provided, but the long break is really 
sufficient to interrupt the circuit. 


qurcum 


bp 


Various types of alternating-current motor starters 
of the star delta and auto-transformer patterns and 
rotor starters are on view. An auto-transformer starter 
complete and with the case removed is shown. in 
Fig. 533. All the starters are fitted with a free 
or leose handle, se that in the event of an overload 
occurring when the starter is in the running position 
the starter cannot be kept in the closed. 

A stop which is an integral part of the handle lever 
prevents the operator overshooting the first starting 
position. When the operator moves the handle to the 
forward running positiOfhe frees the lever by depress 
ing the button at the topof the handle, and this allows 
the lever to move forward into the running position. 
The operator cannot inadvertently leave the handle 
in the starting position, as, owing to the provision of a 
spring, it rapidly returns to the running position as 
svon as it is released, but once the handle has been 


SWITCHBOARD  ERSKINE, HEAP 


nuale dead, and a ep} arate switeh for isolating the 


starter is not necessary. This method of isolating also 


thus causing the starter to. return to the off position. 
Fireproof starters of this type are also made and 
they have passed the Sheffield test. 

The firm's stator and rotor starters are designed on 
the. samé general lines as the auto-transformer 
starters. The resistances are mounted in the bottom 
of the tank and the stator and rotor contacts are 
mounted on the same drum. The starters are fitted 
with a slow motion device which prevents unskilled 
operators starting up motors too quickly. <A ‘stop 
piece on the underside of the starter handle engagos 
with a number of ‘protection piecés successively and 
is. freed from each in turn by an inward or outward 
moverient of the handle, which has a certain amount 
of ‘play in a radial direction on the crank arm. The 
first movement of the handle closes the stator contacts 
and each successive movement cuts out a section of 
resistance until the running position is reached and 
the motor is switched directly On to the line. 

Moving iron anmimeters and voltmeters exhibited on 
the stand are of the firm’s 6wn manufactute. They 
are made dead beat by an air dashpot constructed 
on very light lines. Other exhibits consist of three- 
phase oil switch circuit breakers with atitomatic 
trips, suitable for mounting on switchboards. 


SwI?TCHGEAR AND Cowans, LIMITED. 


Induction regulators for pressure testing and for 
regulating the voltage of feeders are among the 
exhibits of Switchgear and Cowans, Limited, of Old 
Trafford, Manchester. ‘These regulators are made in 
two forms, which are known as the boosting trans- 
former and the regulating transformer. The former 
is primarily intended for feeder regulation, althoug)h 
it may also be used for other purposes. The regulat 
ing transformer type is particularly useful for testing 
purposes, when a gradually varying ‘pressure 
required. In common with ordinary static trans- 
formers, these induction regulators have 
primary and. secondary windings. The 
arranged to rotate with. its core, and can be adjusted 
so as to regulate the voltage in a smooth and gradual 
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FIG. 534 INDUCTION 


offers the advantage of preventing the current being 
applied to the starter until the tank is in position. 

















FIG. 533—AUTO - TRANSFORMER 


placed in the running position it may be left there. A 





STARTER —ERSKINE, HEAP 


| 


| culating pipes, as shown. 


It is impossible to break the circuit at ‘the plug | 


REGULATORS—-SWITCHGEAR AND COWANS 


manner, and very small variations can be secured. 


The regulators may be enclosed in an oil tank-—as 


shown in Fig. 534--or the outer periphery of the 
stator may be surrounded by a ‘perforated metal 
cover designed to allow of adequate ventilation, 




















FIG. 5635--GATE- END SWITCH--SWITCHGEAR AND COWANS 


Small regulators are usually air-cooled, whilst the 
large regulators are enclosed in an oil tank with cir- 
As the losses in these 
induction regulators are very low, they enable feeders 


very useful isolating arrangement is fixed to the | contacts, for when the tank is being lowered it | to be regulated very efficiently, and the regulators 


Erskine Heap starters. 


It consists of an isolating | operates the tripping gear in the first part of its travel, | can be operated automatically. 


In this case the 
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movable core or rotor is adjusted by a relay controlled The two tongue rails which form a pair of switches 
motor, which enables the pressure to be maintained are tied tagether by connecting-rods. The ‘point | 
constant within the limit of I per cent. The gradual | rodding oer the signal- box or from an adjacent 
rise or fall in pressure is exactly proportional to the lever is coupled only to one tongue, and when the | 
movement of the rotor, and there is no possibility | latter is moved from one position to another the other | 
of a sudden rise in pressure. switch, by means of the just mentioned connecting- 
Among the mining exhibits on this firm’s stand are rods, moves also. hi 
some safety gate end switches, which, when used in have simply 
conjunction, with the Williams-Rowley system of 
circuit. protection, are claimed to overcome all the 
difficulties of efficiently controlling and protecting 
portable electrical machinery. The gate switches are 
mounted on stout steel skids, as shown in Fig, 535, 
so that they may easily be transported over rough 
roads... In some, cases the skids are permanently 
welded to the circuit. breaker oil tank, whilst in other - aut 
instances, the switches are. mounted on a welded c ooge 
steel stand, provided with skids, as illustrated. ‘The f 
switchgear consists of an explosion-proof automatic rs 
oil-immersed_ circuit. breaker. Three overload coils ¥ 
are fitted, and any fault, such as failure of the earth a 
circuit, overload or failure of the supply, causes the {— 
three phases of the switch to trip. All the coils and — 
the tripping mechanism are completely immersed in _ 
oil, and when the oil tank is removed—as shown in 
Fig. 535—all the parts are accessible. Although 
the circuit breaker, which breaks the circuit under 
oil, is very easily o ted, it is unaffected by vibration. 3 ps 
The Williasee eowhee ayetenn of gacth contult rr 

protection, whieh is used in conjunction with these 

gate switches, will be understood from the diagram given no vertical support. Were they to give vertical 
of econnections—Fig. 536. Embodied in the circuit support the connecting-rods would have to be rigidly 
breaker mechanism is a_ potential transformer, attached to the switches, but the rods would then be 
T PTS, and the secondary cireuit TS is in series | bound to bend, to accommodate themselves to the 
with a retaining coil R C and with all the contacts varying angle they made with the switches as the 
necessary for efficient earthing. If these contacts latter moved from one position to another. The 
ave improperly made, the action of the retaining coil desired vertieal support, whilst allowing for the 
prevents the cireuit breaker being closed. If any of necessary angular horizontal motion of the rods, 
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the contacts beeomie itn, the retaining ona ‘ean, howeyer, be given by the use of the bracket seen 
When iad P2/ im Fig. 538 ‘This bracket has a vertical slot into 


releases the eirewit i 

is being aot with the socket a whieh the end of the rod fits. The bracket gives 
PS2, and whem the is screwed right home support to— switehes, andthe ends of the rods, 
a second set of contacts E 8 I and E P lare ‘together Blot in *brackets, form hinges 
and the earth conneetions at the gate end are | which certain « p of angular movement. 
completed. It will thus be seen that the earth con-, ea 


nection to the frame is made first and broken last. 
The closing of the circuit breaker depends on the 





it will be seen, serrated so as to allow for the neces 
sary adjustment in length as well as to satisfy tho 
requirements of the signalling and locking fitting 
This adjustment is differential, and in the set show: 
at the Exhibition the adjustment is as fine as '/,in. 
The form of attachment permits the connecting-ro:! 
and , cranked, anc! 


and, more- 


| 












Swam Sc 


e der the stock rails and 
prevent kick as a train 


an anti-friction rolle: 
; for moving switches 
v - The same form of 
bracket, dese ibed above, is used for attachment 
to the tongues. The benefits are so self-evident 
that no explanation thereon-is necessary. Fig. 537 
shows an anti-creep flexible heel block, which not 
only prevents the creeping forward of the tongue 
rail but joing the rail ends together at the heel by 
the same means—ordinary fish-plates and fish bolts 
as in other parts of the road, and so reduces by a con- 
siderable degree the disturbance arising from running 
over points. The abolition of the solid heel block 
that usually lies in the angle between the stock an: 
tongue rails is a further benefit. 

This firm applies the Sandberg sorbitic treatment 
to the rails used in points and crossings and thereby 
secures the latter —-where the wear and tear usually 
is greater than in the ordinary track—the much 
increased usefulness that this treatment gives to 
rails. 

In view of the interest aroused by the coming 
centenary of the opening of the Stockton and Dar- 
lington, it may fitly be remarked that the late Thomas 
Summerson designed and superintended the con 
struction of the. first set of points and crossings built 
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when the pommels at the gate end switeh and at the 








action of the retaining coil R C, which is only energised F 


cutter are pushed home. When both the pommels are 










in this position, the earth circuit is established through 
the retaining coils and the pommels. The circuit is 





from E P 1 at the gate end switch to E81, and then 












through the core E in the trailing cable to El, E 5 2, 
E P 2, and to the coal cutter frame C C, through F C 

returning through P §1, P 1, and E3 to the gate end 
switch at El, which connects with P 2 and continuing 
through P 8 2 and the frame G E of the gate end switch 
completes the circuit through T 8 and the retaining 








coil R C back to E P 1. 








As a certain amount of current igrequired to actuate 
the retaining coil, if the resistamesin the earth circuit 
















is increased above thessafe limit, through faulty 
contacts or & broken earth core, the retaining coil 
releases the ciréuit breaker and isolates the circuit. 
When the supply of current pee end switch is 














cut off the current actuating the retaining coil is als: 
interrupted, and the contact breaker is made to trip. 
The same result is produced if an atterapt is made to 
withdraw either of the pommels because one side of 
the earth circuit is then broken, The gate end switch 
is operated through a simple system of interlocks. 

The coal eutter is isolated automatically, imme- 
diately the earth circuit becomes faulty, irrespec- 
tive of the ys and it eee isolated until the 











proper nie It is also 
isolated imi aeoicathety ‘to the gate 
end switch is ¢ut cent 5 is made 







to withdraw the pope ot either end of the trailing 








cable. 
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RAILWAY TRACK SIGNALLING AND SAFETY 
APPLIANCES. 
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THOMAS SUMMERSON AND Sons, Limrrep. 


connections, which we illustrate herewith. 





All who are interested in permanent way—from _ Fig. 538 illustrates also an adjustable connecting-rod | from rails. They were laid on the Stockton and Dar- 
chief engineers to platelayers—and in railway signal- | which is an arrangement that_appeals especially to lington in 1839, 
ling, who have visited the Palace of Engineering, | engineers abroad, as there is no need for the rod to 
have found pleasure in inspecting the exhibit of | be taken, possibly for a long distdnéé; to ‘a smithy’ 
Thomas Sumumerson and Sons, Limited, of .Dar- to be shortened or lengthened, or alternatively for 
lington, where there is to be seen, among other items, a blacksmith and forge to be on the job. In this among other electrical apparatus used generally in 
a full size set of switches together with certain point ease a cranked. arm is provided for each end of the | railway signalling, is one of the Hall Colour Light 
connecting-rod. to. which jit is..bolted....The arm is, Signals similar to those installed eighteen months ago 


Tae Hatt Conour Ligut SIGNAL. 
At the exhibit of the General Electric Company, 
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by 
Great Central section between Marylebone and the | 
Exhibition station at Wembley. The outstanding 
feature of the Hall signal—of which a side section 
is given in Fig. 539—is that. it has only one light | 


the London and North-Eastern Railway on the 


and one lens. It gives, however, any one of three 
signal indications—red, yellow or green. A glass of 
each of these colours is carried in a frame moving in 
front of an aperture directly in alignment with the 


a ry 





actual charge is not sufficiently different from the 
specific heat of actual air to account for anything but 
& part of the missing pressure, and therefore that there 
is an actual missing pressure in the internal combustion 
engine closely of the order revealed by comparison 
with the air diagram when allowance is made for the 
variable specific heat of air. 

Various views have been advanced in explanation 
of this “ missing pressure.” It has been held, for 


burning. Alternatively the masking effect may be 
produced by the fall in pressure produced by loss of 
heat through the walls of the cylinder or experimental 
vessel. 

Some considerable time ago, before the war, we 
understand, Professor W. T. David, now of Leeds Uni- 
versity, set out, as others had done before him, to 
investigate this problem of the missing pressure on an 
experimental basis. The results of his researches were 
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FIG. 539 HALL COLOUR LIGHT SIGNAL G.EC. 


electric bulb and the centre of the lens. The frame 
normally displays the red light, but when the control 
coils are energised in one direction or the other the 
frame moves to the left or right and causes yellow 
or green to be displayed. The red indication is 
viven by gravity when current ceases to flow, thus 
any failure will cause “ danger ” to be exhibited, 








institution of Mechanical Engineers 


MISSING PRESSURE AND HEAT LOSS LN GAS 
ENGINES. 

From the carliest days of the gas engine those who 
have studied the theory of internal combustion have 
been perplexed by what ix known as the “ missing 
pressure.” On the asstmption that the heat deve- 
loped on the ignition of a charge is applied to an equal 
volume of air and on the further assunyption that, that 
air has a constant specific heat, the rise of pressure 
which the air would experience can be calculated by 
simple arithmetic. On comparixon with the maxi- 
mum pressure developed by the actual charge-—as 
react off from the indieator card——it is found that the 
actual is only some 50 to 60 per cent. of the calculated 


Heat Loss wn 15 per cent Mixture of Coal-gas and Air. 


instance, that it is the result of the partial dissociation 
Others consider that 
it is to be explained by the loss of heat to the walls 


of the products of combustion. 


of the cylinder during the period of explosion: Others, 
headed by Sir Dugald Clerk, who first studied the 
subject as long ago as 1886, hold the views that the 
missing pressure is to be attributed to the after- 
burning of the charge. This view requires perhaps a 
word of explanation. The suggestion is that at the 
moment when the maximum pressure is developed the 
charge is fully inflamed throughout its mass, but 
that combustion is not complete. The gaseoiis 


mixture at this instant is completely ignited—that | 


is to say, molecular union has begun on a sufficiently 
extensive scale to ensure the process being con- 
tinued —but some delay will occur before all the mole- 
cular unions have been made. This ¢onception of a 
delay between inflammation and the completion of 
combustion involving periods of time of the order of 
tenths of a second is, it should be noted, in opposition 


to the ideas of many chemists. Itis held by them that | 


combustion once started is completed practically 
instantaneously or is measurable only by molecular 
standards. Experimental evidence on the point is 
equivocal. The late Professor Bertram Hopkinson 
found no trace of delayed combustion in a mixture of 
coal gas and air. Sir Dugald Clerk, on the other 




































































published last. Friday, when, he presented a paper 
on. the subject before the Institution of Mechanical 
Engineers, Although the theory of after-burning 
er incomplete combustion is regarded by many, 
notably by Sir Alfred Ewing, as abandoned, Professor 
David revives it and finds in it one of the principal 
causes of the missing pressure. 
His method of experimenting was indirect. Using 

a closed vessel, he exploded in it in turn mixtures 
containing 9,7 per cent. and 15 per cent. of coal gas. 
In each case he obtained a record.on a photographic 
film of the pressure and the heat lost from the charge 
during the first half second or so after the pressure 
began to rise. From the record of pressures he 
deduced a record of temperatures. The heat lost up 
to. any given instant was subtracted from the known 
calorific value of the charge and gave the heat energy 
remaining in the charge at that instant. Noting the 
heat energy remaining in the weak mixture at tho 
moment of maximum temperature—-or pressure— 
he compared its amount with the heat energy possesse:| 
by the strong mixture when after its explosion it had 
cooled down to the maximum. temperature exhibited 
by the weak mixture. An intermediate mixture, 
containing 12.4 per cent. of coal gas, was also used, 
and the figures obtained from it were compared simni- 
larly with those relating to the strong mixture. A 
sample set of curves is given in Fig. 1, and in Fig. 2 
the three internal energy curves are exhibited on a 
common. temperature basis. It will be seen from 
Fig. 2 that the two weaker mixtures at their respective 
maxinum temperatures possessed a surplus of internal 
energy as compared with the rich mixture when cooled 
to these temperatures. Professor David argues that 
the fact that there is a surplus indicates that com- 
bustion is not complete at the maximum temperature 
reached by the respective weaker mixtures, and that 

the amount of the surplus is a measure of the volume 
of unburnt gas remaining in the mixture at this 
instant. For the weak mixture at the point of maxi- 
mum temperature—or pressure—the curves, accord- 
ing to Professor David, show that 73 per cent. of the 
heat of combustion is in the form of thermal energy 
within the gas, while 9.5 per cent. is undeveloped and 
still available, the balance, 17.5 per cent., having 
been developed and lost to the walls of the explosion 
vessel. In the intermediate mixture at the instant of 
maximum temperature the internal thermal energy 
amounts te 79 per cent. of the heat of combustion, 
| the undeveloped available energy amounts to 11.5 
| per cent., and the heat lost to the walls represents 
| the balance of 9.5 percent. At the moment of maxi- 
mum pressure, therefore, some .10 or 11 per cent. of 
| the gas originally in the mixture is still unburnt. 
These figures may usefully be put in another way. 
| The intermediate mixture developed an actual maxi- 
| mum pressure rise of 87.1b, per square inch, Had it 
| been possible to stop the heat loss to the walls during 
| the explosion period, the pressure rise would haye been 
| 98 1b. Had it been possible to stop the heat loss and 
at the same time cause the combustion to be completed 
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Curves of Apparent Internal Energy jor Varvous Gaseous Mixtures 
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pressure. The 40 to 50 per cent. discrepancy is the 
so-called missing pressure. We can at once write off 
a good proportion—apparently about half—of the 
missing pressure as being illusory. By assuming that 
the specific heat of air is constant, we have set our 
ideal standard too high. The discrepancy is. thus 
reduced to, let us say, 25 per cent., a figure still large 
enough to demand serious consideration. It can be 
said with certainty that the specific heat of ‘the 





hand, trapped some of the mixture in a gas engine 
cylinder at and after the attainment of the maximum 
pressure, and on analysis detected the continued 
existence of unburnt gas. Assuming, however, that 
after-burning is an actual phenomenon, we can 
account for the missing pressure on the basis that the 
movement of the piston expands the working fluid 
at a rate which masks the additional rise of presstre 
which would otherwise occur during the period of after - 





during the explosion period, the pressure would have 
risen to 108lb. The ideal air standard maximum 
pressure assuming constant specific heat, no heat loss 
and complete combustion, would be 155 Ib. per square 
inch. 

Figures. given, by, Professor David relating , to 4 
40. brake horse-power Crossley gas engine may be 
given by way of comparison. The actual maximum 
pressure rise was 320 1b, With heat loss suppressed 
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it would, it is estimated, have been 345 )b. .With no 
heat loss and with complete combustion during the 
explosion period the pressure would have risen to 
460 1b. The ideal air standard pressure rise would 
have been 690 Ib. Thus the true value of the missing 
pressure accounted for by delayed combustion is 
1151b. At the moment when the peak of the indicator 
diagram is reached as much as 30 per cent. of the gas 
in the original charge may still be unburnt. 

Professor David presented a second paper last 
Friday on a particular aspect of his researeh work, 
namely, on the heat’loss in gas engines. Using a 
closed explosion vessel 30 em. in length and 30 cm 
in diameter, he made measurements of the heat lost 
from the gas ‘by conduction and by radiation. ‘The 
conduction loss was measured by means of a polished 
silver grid inside the vessel) ' By means of a reflecting 
galvanometer a curve was obtained’ on a photo- 
graphic film which showed, after reduction, the heat 
received by the grid per unit area: On the same film 
an optical indicator simultaneously traced a carve of 
pressure within the vessel. ‘The loss by radiation was 
measured by means of a blackened grid of platinum 
similarly connected and redording on the same film. 
It was found that’ the combined conduction and radia- 
tion loss for different mixtures over equal intervals 
of time—-say, half a second after ¢xplosion—was 
very closely proportional to the square of the maxi- 
mum temperature reached during the explosion, and 
that the rate at which the heat was being lost at any 
instant by radiation and by conduction separately 
was proportional to the fourth power of the absolute 
temperature of the gas at that instant. 

As originally conducted the experiments showed 
that the loss by conduction was about 50 per cent. 
greater than the loss by radiation. Further research, 
however, satisfied Professor David that this result 
was dependent upon the size of his experimental vessel. 
By varying the size of the vessel he found that the 
conduction loss per unit area remained practically 
constant, but that the unital radiation loss inereased 
very noticeably with increase in the dimensions of 
the vessel. In similar engines working under similar 
conditions the heat loss per unit area was found 
to be approximately expressible by the formula 

H=C+R+.4.d, 
where C is the conduction loss per unit area and 
Rv dis the radiation loss per unit area in a cylinder 
of diameter d. 

From the experimental point of view the most 
interesting feature of this second paper of Professor 
David's was his description of the method employed 
to increase the size of the explosion vessel. In the 
first instance the walls and ends were left black, with 
the result that the vessel had a nominal and effective 
diameter of 30 cm. and a nominal and effective length 
of 30cm. The end of the vessel opposite the grids 
was then silver plated and highly polished. In this 
condition it reflected 98 per cent. of the radiation 
falling on it, with the result that the effective length 
of the vessel was practically doubled—actually taken 
at about 59 em. With the end restored to the 
blackened state the cylindrical surface of the vessel 
was plated and polished, with the result that the 
effective diameter was increased greatly—but to an 
unknown—extent, while the length of the vessel 
remained at the nominal value of 30cem. Lastly, with 
the cylindrical surface and the end cover p'ated and 
polished the effective diarneter was made very great 
and the length increased to 59em. It would appear 
that the plating and polishing of the end cover carry- 
ing the grid did not materially alter the effective 
dimensions of the vessel. 

Professor David's conelusions from his researclhies 
may be briefly stated. As regards the subject of his 
lirst paper he holds that. delayed combustion is esta- 
blished beyend doubt. In gas engines using strong 
mixtures its effect on the thermal efficieney is not 
great, while from the mechanical poiyt of view its 
existence is advantageous, because it helps to reduce 
the ratio of the maximum pressure: to the mean 
effective pressure. In the case of engines using weak 
mixtures, however, the effect of after-burning is 
otherwise. Indeed, a considerable part of the efti- 
ciency defeet in such engines is attributed by Professor 
David to the existence of after-burning. 

As regards the effect of heat loss from the working 
fluid to the walls and piston upon.the thermal effi- 
ciency, Professor David, while holding that it is appre- 
ciable, contends that it has frequently been exaggerated 
in the past. In connection with engine design, how- 
ever, its importance cannot be over-rated. It is 
responsible for the necessity of costly cooling arrange- 
meuts, and is, in fact, the main element limiting the 
development of large powers in_ single cylinders. 
Professor David holds that his experiments emphasise 
the very marked influence of temperature upon the 
heat loss both by conduction and radiation and calls 
attention to the rapidity with which the radiation loss 
per unit of wall surface increases with increase of 
cylinder dimensions. 


Sir Dugald Clerk opened the discussion, and, 
naturally, supported Professor David in his belief 
in the phenomenon of delayed conibustion. As he 
had stated in his Institution of Civil Engineers’ paper 
in 1886, combustion was very similar to other chemical 
actions, the first part of the reaction oecurring rapidly 








and proeceding with increasing difficulty as the com- 
bination approached completion, In explosion vessel 
tests, the vessel was entirely filled with flame before 
the combustion. was complete. The spread of. the 
flame and the combustion of the gases were distinct 
phenomena. The causes limiting the rise of pressure 
acted after the flame had spread completely through 
the charge. In the case of a weak mixture, these 
limiting causes were the diminution in the rate of 
burning as the reaction approached completion, and 
the limiting effect imposed by the rate of cooling. 
The evolution of heat. by the combustion might pro- 
ceed at a rate greater than, equal to, or less than the 
rate of cooling. Subsequent to 1886 he had discarded 
the view that the varying specific heat theory as an 
explanation of the missing pressure was erroneous, 
but he still maintained that it was not by itself suffi- 
cient to account for the phenomenon, and that it was 
essential to take cognisance also of the rate at whi 
combustion proceeded in gaseous mixtares. In his 
view, Professor David's work had at last comptetely 
solved the puzzle of the missing pressure, The leat 
loss experiments were very surprising. In the course 
of work for the Gaseous Explosions Comunittee of the 
British Association, no indication had ever been 
received that the heat loss by radiatign and condue- 
tion proceedéd at a rate proportional to the fourth 
power of the absolute temperaturé. He expressed 
great interest in Professor David's method of in 
creasing the effective dimensions of his ,exp!osion 
vessel, but thought it would be interesting toSe¢e how 
the results so obtained compared with tho8@ given 
by actual vessels of dimensions equivalent te»the 
hypothetical. 
Mr. Pye, of Cambridge University, far from 
supporting the author’s views, opposed them vigour- 
ously and at considerable length. Mr, Pye could not, 
we gathered, bring himself to believe in the after- 
burning theory, at least as playing any large part in 
the true explanation of the missing pressure. He 
argued in favour of dissociation as the major cause, 
a view which Professor David had specifically dis- 
missed. Dissociation, Mr. Pye argued, prevented the 
development of all the heat of combustion, because 
as a consequence of the high temperature of the 
ignited charge the carbon would be in the form of 
carbon monoxide, and would not unite with more 
oxygen to form carbon dioxide until the temperature 
fell. It was useless, he held, to indulge im calculations 
based on after-burning, for after-burning was not the 
result of any fundamental property of the mixture, 
but could be controlled, and in some cases almost 
eliminated, by adjusting the running conditions of 
the engine. Dissociation, on the other hand, was a 
specific property of the mixture. It was dependent 
upon only the temperature and pressure of the gas, 
and its amount under any given conditions could be 
evaluated by means of numerical data already in our 
possession. He charged the author with omitting 
all reference to ignition control and the effect of 
turbulence, and suggested that the greatest reserve 
should be exercised in accepting the author’s figures 
for the total heat loss. Criticising the second paper, 
he raised as an objection to accepting the author's 
figures as conclusive the fact that the bolometer grid 
used in the radiation experiments. was placed at an 
arbitrary point in an unsymmetrical vessel. More- 
over, it had an area representing only 2.5 per cent. 
of the whole internal surface of the vessel. In similar 
experiments by the late Professor Hopkinson the 
bolometer area represented 94 per cent. of the whole. 
Mr. H. M. Martin followed, and expressed views 
intermediate between those of Sir Dugald Clerk, and 
Mr: Pye. On the one hand, he thought that Professor 
David had clearly established that delayed combus- 
tion Was a very material factor im reducing the pres- 
sure reached in a gaseous explosion. On the other, 
however, he did not feel convineed that dissociation 
was as unimportant as the author implied it to be. 
There was very great difficulty in distinguishing ex- 
perimentally between delayed combustion and dis- 
sociation, and he thought it was very probable that 
both phenomena were involved in close association 
With each other. Sir J. J. Thomson, Professor 
Perrin and other distinguished physicists had ex- 
pressed the view that gaseous dissociation was pro- 
duced, not by molecular collisions, but by radiation. 
He was therefore inclined to believe that in every flame 
there was both active combination and active dis- 
sociation, so that the net rate of combustion was a 
differential effect. He also raised the question whether 
the author had followed a sound course in measuring 
the pressures developed and converting them into 
terms of temperature in the ordinary way. Such a 
procedure would be sound once combustion was 
complete, but it was not certain that it was legitimate 
for the stage during which combustion was in pro- 
gress. It was probable that the temperatures assigned 
by the author to his maximum pressures were for this 
reason too low. Dealing with the second paper, he 
agreed with Professor David that it was difficult 
to find any physical reason for the observed result 
that the heat loss by conduction and radiation was 
proportional to the fourth power of the absolute 
temperature. That result might be a coincidence 
or it might be produced by assigning a wrong tem- 
perature to the radiation. Faraday held that the 
temperature of burning hydrogen was the same under 
all conditions, and showed that platinum could be 
melted in a candle flame. It might therefore be 











possible that the true absolute tomperature applic:|j> 
to the radiation losses observed by Professor David 
was considerably higher than the average tempura. 
ture of the gas m the explosion chaanber. 

Mr. W. A. Tookey, dealing with the applica: ion 
of the author's experiments to practice objected t):, 
whereas in practice mixture strengths in exces, of 
20 Centrigrade thermal units per cubic foot were rar.ly 
used, the author's weakest, mixture had a strenyth 
of 30, the intermediate a strength of 40, and ‘hie 
strongest one of 50 C.Th.U. He further pointed «ut 
that the difference of apparent internal eneryics 
decreased as the mixture strength fell off-—see Fig. 2 
herewith. At the normaly practical strength | / 
20 C.Th.U. the differénce, it*would appear from ti 
curves, might“be negligible. [It ought, we thi: 
here to,bé6 pointed out that even though the differe:..» 
im the case of a 20 C.Th.U. mixture were neglizi!)\., 
it would not necessarilyfollow that Professor Davi.| . 
evidence of delayed comlbijstion would be who!!y 
destroyed, "Thus from the tives in Fig. 2 tlw 
differenee in iternal energy between the weak: | 
mixture and the ytrongest mixture after the lat: 
had-cooled to 1390 deg. Cent., represents 1.6C.Th.\. 
per cubic foot. But a@ eorrection has te be app!ici| 
to this figure to allow for the fact that the compositic 
of .the ‘strong mixture after combustion is not thw 
same as that of the weak mixture. This correctio:, 
according to. Professor David, is no less than 1.4 
©.Th.U., er nearly 100 per cent. of the observe! 
figure, so that the total difference is 3.0 C.Th.U. p 
cubic foot. Thus even although the observed diff: 
ence with a 20 C.Th.U, mixture were zero, the appr: 
priate correction would fYestore Professor David . 
evidence in favour of delayed combustion. W. 
mention this fact partly to prevent the reader nu 
interpreting Mr. Tookey’s remarks, and partly becau 
it brings out an apparently weak feature in Profess«, 
David's argument, a feature not mentioned at tli 
meeting, namely, his reliance on a calculated co: 
recting factor nearly as great as the observed figur 
to which it is applied). 

Mr. W. J. Still also dealt with the practical aspev' 
of the author’s work, and described his own metho! 
of correlating on a comunon basis the heat flow loss: 
in various sizes and forms. of internal combustion 
engines, and the manner of applying the result 
obtained to the prediction of the similar losses in 
engines before they were constructed or tested. 

Professor E. G. Coker, dealing with the authors 
ingenious way of “ increasing the size of a cylinde: 
without doing it,’’ remarked that it was easy to se 
that the silver plating of the end doubled the length, 
but to what. extent did the plating of the cylindrica! 
surface increase the diaineter ? ‘As Professor Davi! 
did not reply to this question, we may say that the 
increase of effective diameter is understood to be 
indeterminate. Continuing, Professor Coker i 
marked that the radiation heat loss experiments 
implied that the gas became more transparent to it» 
own radiation as the sizeof the cylinder was in 
creased. He would like .to discover a physica! 
explanation of this phenomenon. 

Professor W. A. Bone, in the few moments that 
the exigencies of time allowed to him, delivered « 
damaging assault on the author's position, The 
evidence advanced by the author in favour of delayed 
combustion eould not, he said, be regarded either a- 
satisfactory or conclusive. As a chemist he foun! 
the results unsatisfactory, because they had been 
obtained by using coal gas, a substance of many 
constituents and impurities. He held that experi 
ments with pure hydrogen and pure air, which | 
himself had conducted, showed that combustion was 
complete at the point of maximum pressure. The 
paper was inconclusive because for all the facts 
recorded oxplanations, alternative to those on which 
the author founded his belief in delayed combustion, 
were available. 

Professor David had the opportunity of making 
an immediate rep!y only to Mr. Pye on the question 
of dissociation as an exp'anation whole or partia! 
of delayed combustion. There was very little dis 
sociation in @ gaseous mixture at temperatures below 
2000 deg. Cent. ‘That fact was accepted by Mr. 
Pye himself. In the case of the late Professor 
Hopkinson’s. experiments, on the strength of which 
Mr. Pye based his belief in the dissociation theory, 
the temperature did not exceed 1980 deg. Cent. 

The meeting was very largely a battle between 
specialists. But to the outside observer it must 
have appeared as it did to us, that it settled nothing 
and shook much. The attack was delivered along 
lines other than we expected, but we feel that had it 
been possible to prolong the -diseussion, many minor 
joints in Professor David's harness might have been 
strained by an onslaught of pebbles from the sling- 
of sundry Goliaths and others who were forced to 
remain inactive. 


‘se 





Accorpine to a swnmary of the report of the Depart 
ment of Mines of the West Australian Government for 
1923, only two branches of the minting industry were able 
to show an expansion, the output of copper ore increasing 

3042 tons, and ingots and matte by 397 tons, while 
at £15,095 the value of tin produced#was slightly higher. 
On the whole of products, however, the value was 
£2,657,950, or £143,676 sae than in the preceding year, 
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Repairing and Remodelling a 
Damaged Reservoir. 


{Nn interesting piece of work in connection with 
the Shire Oak Reservoir belonging to the South 
s.affordshire Waterworks Company,. has | recently 
}.en completed. The reservoir was built during 
the years 1896-97 and, as originally’ designed)’ it 
| a capacity of approximately 4,250,000 gallons. 
is constructed on a gravel foundation, both the 
v and the-walls being of mass.concrete. Lhe 
ls had. wéPtieal inner faces, but_were stepped on 


\\« outside faces and were backed ‘by @ substantia), 


rth @mbenknient. “Both fi and the inner 
faces Of the walls: were faced with}! 

Che reservoir, whieh is 300ft. 4in. 

io, Was put inteservice in May, 1897, 
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“it now a 
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to here. come e lit e time. ago, t 


the decision come to to repair th 

to make it®again water-tight, cover 
with @ Toof so as to make it serviceable for con 
i lteréd water. We are indebted to Mr, F. J. 
\!. Inet. C.Byy > the ineer of the Sowth Stafford 
lire WaterworkssGompany, for the following par- 





‘.culars of the reconditioning ari remodelling of the’ 


reservoir, and for the drawing and photographs from 
vhich the accompanying illustrations have been 
reproduced. We may here explain that the work 
of reconstruction has been carried out by W. H. 
Davey and Co., Limited, of Runcorn, from Mr. 
Dixon’s designs, while the whole of the reinforce- 
ment was designed by Mr. Harry C. Ritchie, A.M. 
Inst. C.K., of Liverpool, 

Broadly speaking, the repairs consisted in entirely 
covering the walls and floor with a lining of reinforced 
conerete, special arrangements being made where 
the cracks cameé. On the floor the average thickness 
of the concrete slab above the brickwork is 4}in., 
but the thickness varies, since the depressions caused 
by the subsidences were filled up so as to give the 
correct falls. The new work was, in the vicinity 
of the eracks, kept perfectly free from the old work 
by means of a }in. thick layer of the plastic compound 
known as “ Matex " between the surfaces. How 
extensive were the cracks will be realised by an 


ue bricks. 


taken on 
' 
a1 


that were free from cracks-the panels were simply tinuous owing to being im the same diagonal line 
butt-jointed, the junction at the surface having a with the columns for supporting the roof, of whieh 
din. V." chased in it which was filled in with mention will be made later, the bars were given, a 
‘“\ Matex.’’ ‘These junctions: are indicated ‘by fine | length of 17ft. and were straight saving for a 3in., 
lines in the engraving. For the portions above the | right angle bend at each end. 

cracks the panels were not butted close up, but jin. | The wall lining consists of a.4in, reinforced concrete 
spaces were left between adjoining panels; ‘these | slab secured to the original wall by means of steel 
spaces being filled in solid with ‘ Matex '’ to providé | anchor bars. Over the cracks caused by subsidence 
for expansion and contraction and for’ any further | specially reinforeed eover plates are arranged. They 








FIG. 1--VIEW OF RESERVOIR BEFORE THE REPAIRS WERE BEGUN 


movement due to subsidence: They are indicated 
in the engraving by thick lines.’ The portions of the 
floor covering cracks are shown tinted, and over the 
whole area shown thus, there was, as explained above, 
a coating of “‘Matex” }in. thick between the old 
brickwork and the new concrete. The section to an 
enlarged scale at the foot of Fig. 2 will make the 
foregoing Quiteclean, . At ebout 12M, cgntnes through: 
out the lengths of afl the cracks grouting pockets 
about 9in. square and 10in. deep were formed and 


are keyed at their edges 44in. deep into the existing 
brick lining. Each cover plate has two expansion 
and contraction joints consisting of 8 Ib. sheet 
lead, placed one on either side of each crack. Between 
the expansion joints the cover plate is isolated from 
the original wall by “‘ Matex,” so as to provide 
freedom of movement in the event of further opening 
or closing of the cracks. The wall reinforcement is 
continuous over the cover plate and “expansion 
joints. Additional expansion and contraction joints, 
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“Crack run with cement Grout to 
within 2 of present floor surfece 
Remauung 2 filled mth Matex” 


Enlerged Section on line A.A Swain “Se 


FIG.2 PLAN OF RESERVOIR FLOOR SHOWING PATHS OF CRACKS, AND METHOD OF REPAIRING THEM 


examination of Fig. 1, which has been prepared from 
a photograph taken before the repairs were com- 
menced. The cracks were carefully cut out and 
run in with cement grout to within 2in. of the top, 
and, then, finished with “Matex.” A plan of the 
reservoir: floor showing the paths of the cracks is 
given in’ Fig. 2, which also explains the ‘method 
pursued in repairing thém. ‘The floor slab was laid 
in panels and very considerably subdivided... In the 
portions shown plain in the drawing—that is; those 


filled in solid. It will be observed that the original | apart from those at the ‘cracks, are provided ‘at 
floor -consisted of a layer of mass concrete 9in. l intervals. The engravings—Vigs. 3, 4 and 5—are 
thiek on which the bricks were leid on their edges. | given in illustration of the foregoing. Fig. 3 repre- 
The grouting pockets, therefore, did not reach down | sents a ‘typical ‘wall panel showing the anchor bars 
to the bottom of the concrete. | and reinforcement ‘employed at a crack. “Fig. 4 

The floor slab reinforcement was composed of jin, | shows the reinforcement in a cover plate extending 
bars, in continuous lines in both diagonal directions, | across’a ¢ratk. | The size of the original rack will be 
arranged at, 8in. centres. Each, length. of bar was | observed as well’ as the anchor bars and ‘the lead 
given.a minimum lap of 15in. with, that next to.it. | sheets'for thé expansion joints, Fig.’ 5 represents 
Tu the lengths of bar which could not be made con- | a finished wall panel with the’ teinforeement in 
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position for the panel next to it and for the cover 
plates for the wall cracks. The lead sheets at the 
expansion joints are shown at the edges of the finished 
work. 

The floor slab is independent of the wall lining, 
@ fin. wide expansion jéint, partly run in with eemént 
grout and partly with |‘ Matex,”’ being: formed 
round the periphery of the floor slab. 

The roof with which the reservoir has been covered- 
in consists of a 4in. thick reinforced concrete slab 


oe 
which is carried om concrete beams 10}in. 
by 8in. having a span of 12ft. 8in., which are supported 
on reinforeed concrete columns.. ..The columns, which 


are 1 lin. square, stand on bases 4ft. square, the fotinda- | 
tions for which are taken down through the floor | 


of the reservoir so that. nene. of ‘he weight, of the 
rooi is earried by the floor. Expansion joints. }in. 
wide were left around the columns that eome in what 
may be termed the plastic area, i.e., the area on each 
side of the cracks which has the coating of ‘‘ Matex 
between the bricks and the concrete of the floor slab. 
These expansion joints,are also filled in with ““ Matex.”’ 
As a matter of fact, the columns were erected and the 
roof slab got on before the new floor was put down. 
Like the floor the roof was laid in alternate panels, 
the planes of stoppage being finally “‘ Matex ”’- 
pointed to insure water-tightness. Around the 
perimeter a Willesden paper joint separates the 
roof slab from the original brick coping so that the 
roof is left free for expansion and. contraction. 
circulation inside the closed reservoir is provided for 
by means of air inlet ventilators, in the side walls, 
breathing holes through all. the \beams, and. air 


Air | to the State of Queensland as a whole is a matter worth 


some of the former being furnished with their shutter- 
ing. There can also be seen some completed wall 
panels and the shuttering for one of the other ‘panels. 
Fig. 7 shows the reinforcement for the roof slab in 
position and the conerete for the first panel being 
got in. In the background can also be seen some 
eompleted and partially completed wall panels. 
Fig. 8 is an interior view of the reservoir after the 
reof slab had been put on. In it can be seen one of 
the cracks caused by subsidence. The “‘ Matex ” 


FIG. 4-ANCHOR BARS, LEAD 


| treatment has, as will be observed, been partially 


carried out, and the reinforcement for the floor slab 


got into position resting on small conerete blocks 
so as to raise the metal from the floor. At the far 
end the concrete floor has been put in, while the 
portion of the crack in the foreground still remains 
to; be, dealt. with., Fig. 9 shows the finished roof 
slab with its foul air extractors, manholes, curb, 
and ‘‘ Matex ”’ pointing in the planes of stoppage. 








Dawson Valley Irrigation Project. 


A aoop deal of preliminary work on the Dawson Valley 
project, in Queensland, has been done, especially in the 
direction of providing, from the outset, for the housing and 
sustenance of a considerable population. The scope of 
this very important undertaking is such that its relation 


attention. “The area of Queensland is nearly 670,000 
square miles, with a population of 800,000, the density 
being, in the southern division, 2.59; in the central 
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FIG. 5—FINISHED WALL ~PANEL 


extractors in the roof. To facilitate cleaning, there 
are numerous manholes and .additional access. is 
obtained by a combined entrance hood and recorder 
house and a reinfereed conerete staircase. | The pre- 
existing inlet, outlet and overflow, arrangements 
have been retained. In its new form, the reservoir 
hax @ capacity of approximately 4,201,000 gallons. 
The four views given on page 496 show the, work 
in various stages of construction. In Fig. 6 are seen 
the column and wall lining reinforcement in position, 
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ADJACENT PANEL 


division, 0.45; and im the northern division, 0.50 per 
square mile. The significance of the introduetion of a 
great storage irrigation scheme into such an areais obvious, 
the catchment, 9000 square miles, being more than 1,3 
cent. of the area of the state. The project is descri in 
the Melbourne Civil Engineering, with some particulars 
of the preliminary work already done. 

The Dawson River rises in the southern division, and 
flows nearly parallel to the coast into the Cental division, 
where it joins the Fitzroy River. The reservoir will be 
formed by «a concrete dam, 130ft. high—* Nathan’s 





Dam *’—at Nathan's Gorge, in the southern division, 189 
miles from the coast and 55 miles by road from Juandah, 
The'port.und trade centre serving! the district is, Brisbane, 
The offtake weir will be 27 miles downst » and the 
irrigated lands will be served by @ railway line, whic!) ix 
being extended from Baralaba, the present terminus of 
the khampton and Dawson Valley line. On the catch. 
mont of 9000 square miles the averag® annual rainfal! is 
27m, and ‘the averages run-off, from gaugings taken since 
1910, is half a million acre-feet, er approximately 21,500 
million cubic feet, nearly 4 per cent, of the rainfall, During 
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SHEETS AND REINFORCEMENT FOR 


recent years mych of the rainfall has occurred in scattered 
rainstorms, and there have been no big floods. It may he 
inferred that the designers of the project have in mind 
as a probability that a somewhat greater average run-ofi 
may be expscted in a long series of years, and that from 
time to time full advantage may be taken of the capacity 
of the reservoir, which is to be 2,485,000 acre-feet, o: 
nearly 108,000 million cubic feet. A capacity of nearly 
five times the average annual run-off of a pariod of fourteen 
years, seems, however, very large. area of the 
reservoir will be 83,000 acres, with therefore an average 
depth of nearly 30ft. when full, and if losses by evapora 
tion and absorption amounted to no more than 5ft. per 
annum, @ very low figure, the reservoir would lose over 
200,000 acre-feet when at half its area, and could not he 
filled without experiencing annual losses rang.ng up to 
400,000 acre-feet. 

The site of the dam is in a gorge where the conditions 
are favourable, and the foundations will be on sandstone. 
Borings show that the rock is 50ft. below river bed in the 
middle, but the surface of the rock rises steeply toward« 
both sides. The width between the toes of the cliffs ix 
360ft. The fall from the dam to the off-take weir, 27 miles 
downstream, is 9in. in a mile, and the weir or earthen dam 
and concrete weir, will store 10,000 acre-feet, the depth of 
the water being 21ft. above summer level. Below the 
weir the fall is nearly 5ft. per mile, and the main canal 
will command fertile flats... It will have a capacity of 
1000 cusees; and a fall of Ift. per mile ; 30 miles of canals 
and laterals are being constructed. The water stored by 
the off-take weir is to be used for irrigating 5000 acres for 
early settlement. Since only the top levels command the 
area thus to be irrigated, the water will be allowed to 
flow 24 miles downstréam to Castle Creek, where it will be 
pumped to the bank, the canals for this area of 5000 acres 
being designed as a part of the final system. Castle Creek 
is 65 miles by road from the Dawson Valley Railway at 
Rannes, and 130 miles from Rockhampton, and an exten 
sion of the line has now reached a point only 30 miles 
distant. The work already done includes road-making, 
street work and building in the new town, the water supply 
and a part of the electric lighting installation. The pump- 
ing plant at Castle Creek has also been erected, and the 
land for an experimental farm of 100 acres has been cleared 
and prepared. The pumping plant includes a 400 horse 
ete triple-expension, engine, Babeock and Wilcox 

ilers, and two l6in. centrifuga’ pumps with a capacity of 
9000 gallons pr minute. A 35-kilowatt generator, driven 
from the main engine, supplies the current for the lighting 
of the town, as well as that for the water supply pumping 
sety which inclades a 4in. three-stage centrifugal pump. 
The streets of the town are being made 99ft. wide, with a 
middle strip of 25ft. for tree planting. The air tempera 
ture of the locality ranges from 27 deg. to 108 deg., and 
in other respects the climate is good. In an important 
particular the development of the irrigable area is un 
hampered, for the lands, now let for grazing, are Crown 
property. ; 








Tue RecnamMaTion or Wareeiess AND WAaATERLOGCED 
Aretas.—The Doniinion Water Power and Reclamation Service 
of the Canadian Department of the Interior has recently issued 
@ report covéring the wdrk carried on by that Department in 
the reclamation of land by irrigation and drainage during the 
fiseal year ending March 31st, 1923. At that time the Reclama- 
tion Service formed a separate branch of the Department, but 
it has since been amalgamated with the Water Power Branch 
The report just published (ninety-four pages, with several maps 
and il i ) describes the various irrigation schemes i 
operation, under construction or projected which are under the 
supervision of the Department; the drainage schemes con 
structed or investigated by the Dominion ; an outline of the 
regulations for the reclamation and disposition of wet or sub- 
merged Dominion lands ; and research work in connection with 
the duty of water for irrigetion, alkali and other soils, seepage, 
the reclamation of drained land, and climatic studies. Copies 

| of this report will be supplied free of charge on application to the 
Director of Water Power, Ottawa, Canada. 
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AccORDENG to a ome ker Ae 
port by Mejor Hall, 2.35 p.m. from Euston to Liver- 
pool (Line-street) on cog Segoe was worked ingens 
street by two pare e inspector in / 
movements @® the entrance to the station “ is 
for seer 
drivers 
whilst at 





and acquainting the 
such m This man, however, failed to see the 
train run imto the station, and was unaware that it was 
double-headed. When the the empty carriages were drawn 
out with the train engine banking in the rear, the inspector 
thought the platform line was clear, and he instructed the 
signalman to admit an excursion train. The assisting engine 
meanwhile came to a stand at the outer end of the plat- 
form, and it was run into by the excursion. No serious 
personal or material damage was, however, done. Major 
Hall points out that track circuit is the one simple and 
well-understood safeguard against accidents of this kind. 
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‘Tue Harrow-on-the-Hill station yard of the Metropolitan 
and London and North-Eastern Joint Railways is being 
remodelled in anticipation of the opening next year of the 
new line to Watford. The four lines from London have 
hitherto converged at the north end of the mation. and 
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J. H. ‘Nicholson, the salen company’s signal superin- 
tendent, in conjunction with the Westinghouse Brake and 
Saxby Signal Company. 
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the business boom a few years ago i 
at Newchang and Harbin and 
altogether. The works manuf 
oil tanks, rollers, and presses fi 
furniture and fixtures for steam 
put, according to the 1923 figure, is valued at about 
£62,000. The 2 Fis isee iron used uy Fase works is obtained from 
the Anshan bi furnaces in Manchuria, and the wrought 
iron is ema t by certain Japanese firms in Osaka. 
OccasIonaL suggestion has been made in recent years 
that the properties of the high-voltage corona might be 
utilised as a protection against lightning and other similar 
types of disturbance on transmission lines. The idea is that 
mnce the ionisation attending corona renders the air con- 
ducting, the excess voltage following the lightning dis- 
charge will be relieved or lowered by leakage between 
lines or to ground. 
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are that a man standing directly under 
eel be struck by lightning fifteen times 








strokes, while a man flat on the ground 

be only once in a hundred strokes, accordiny 

to F. W. ing engineer at the Pittsfield 
Works of the Ge Electric © y of Afiierica. 
The figures at first seem ifying, but it must 
be remembered that apply only if the man is isolated 


over him. The chance that 

ient voltage to cause a discharge 
particular object is small, and thus the 
particular object being struck is very 


and outer suburban districts of Auck- 
New Zealand, discussing a proposal to bring 
from Lake T: or Arapuni to supply the districts. 
agreed that the local bodies inter. 

into a board and contribute 
@report onthescheme. Omitting 
@ountry districts, there might be 
persons who would require water 
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by vime the scheme was completed. If the capital 
‘value of the combined areas, declared one speaker at the 
conference, amounted to £60,000,000, a rate of 4d. in the 


pound would yield sufficient to pay interest and sinking 
fund, this being based on an estimated expenditiire of 
£2,000,000. 


CONSIDERABLE congestion is frequently caused at the 
junction of Parliament-street and Bridge-street, West- 
minster, owing to the fact that traffic, which is permitted 
to pass in both directions between two refuges, does not 
keep to its own half of the roadway. A white line has 
been painted down the centre in order to guide drivers 
and to give them an indication as to their position on the 
road. It is understood that this is in the nature of an 
experiment, and if it proves successful the line will-prob- 
eo Py A traflic official is reported to have 
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Problems in Cruiser Design. 


Brrore the year is out, all the five cruisers 
authorised under the current Navy Estimates 
should be well in hand. The Suffolk was laid down 
at Portsmouth on September 30th, the Cornwall 
at Devonport nine days later, and work is to begin 
at an early date on the Kent, which has been 
assigned to Chatham. The Cumberland is to be 
built by Vickers Limited, and the Berwick by the 
Fairfield Shipbuilding Company. No announce- 
ment has been made as to the date of completion 
of these vessels, but for Budget reasons the build- 
ing period will probably extend to three years, 
That the five ships, and many more of the same 


elth | type, are urgently needed, is obvious to everyone 


in touch with naval affairs. Tt is doubtful whether 
at any time during the steam era the British Navy 
has been so deficient in fast cruisers of the ocean 
class as ‘it is to-day. Until the new ships are ready 
for service, we shall have only four cruisers that 
approach the standard of size, speed and power 
requisite for commerce protection duty. These are 
the units of the “Improved Birmingham ”’ class, 
better known as the “ Raleigh ” class, the former 
designation having been adopted during the war 
—probably for reasons of camouflage. With their 
displacement of nearly 10,000 tons, a sea speed of 
30 knots, and an armament of seven 7.5in. guns, 
they are excellent ships for long-distance patrol 
service. But there are only four of them, and the 
trade routes of the Empire represent a total length 
of 80,000 miles. It will be observed that we omit 
the Emerald and the Enterprise from the category 
of cruisers available for trade defence. True, they 
displace 7600 tons and are designed for a speed of 
32 knots at full load, but we imagine them to be 
intended rather for service with the Fleet than for 
independent cruising. In any case, they are too 
feebly armed to be matched against the powerful 
ships that have been ordered by foreign Govern 
ments sirice the Washington Conference, Mount- 
ing only seven 6in. guns, their broadside fire is no 
heavier than that of vessels of the “D”. class, 
which are 3000 tons smaller ; nor are their defen- 
sive qualities believed to be superior. As regards 
fighting power, these two ships do not impress ‘us 
as a particularly sound investment. We hope 
that the new Government will have the courage to 
introduce next year a further programme of cruiser 
construction, |Our’ requirements’ in this typeé 
have been estimated by the Admiralty at fifty-two 
ships’in the next ten years, including the five 
in hand. The number ‘is not’ éxéessive, 
bearing in mind the volume and vulnerability of 
that seaborne trade upon which the country is 
ndent for its very existence. Whether all these 








ships should be of the 10,000-ton class'or whether 


a certain proportion of them oddiabedeuninis, 
and therefore a cheaper design, cannot be deter- 
‘mined until the intentions of other Powers are 


4 Suvan Day gamaeseenne Oni St *N His known more fully than at present. With few 
pe Ra atten prion. oF Howaxicas ae ( ‘ a -: ‘1 ‘ns: Washingt all the cruikers 4 abroad since 
REPAIRING REMODELLING A DAMAGED Reame vor. (iihus. ashington Conference orm to the maxi- 
WSON VALLEY Ink PRounct ., . ao .20 ee 
a. | parcels Meseaie rvzeraeven $0 | mum limits of to pand bably of armament, 
a BA ell » {3% | permitted by the Treaty. f this is henceforth to 
| ome  ABTio¥Es oF tess jo7 | Deeome the world’s standard type, we cannot be 
Bletrlcity Supplies A : 408 satisfied with anything inferior. 
ONE Mca DEED RARS OF arrisn Rauways-No, XVI... 498 
. 499 to the secrecy in which post-war construe - 


tion for the Royal Navy is shrouded, it is impossible 
to know how our designers have approached the 
formidable task of endowing a ship of 10,000 tons 
with the manifold requirements of a true ocean 
cruiser. It has to be remembered that the war 
duties of a British cruiser may take her to any 
quarter of the navigable globe. She must not be 
too dependent on fuel bases, for a ship engaged in 
commerce protection would be of little value if she 
had aaaad to leave ‘her “beat” in order to 
repleni vere Bi Great fuel endurance is there- 
fore a sine qué non. Her sea speed must not be less 
than that of the swiftest foreign cruisers, which 
we may put at 31 knots, despite the higher veloc sity 
which some of them have attained when running 
their trials in light condition, and her armament 
must be at least as great as theirs in calibre and 
range. Protection is the most difficult probleni of 
all. In a ship of this general design, the margin 
of weight left over for armour will he very narrow, 
and there can be no question of fitting an impene- 
trable belt. On the other hand, something musi 
be done to protect the vitals from high-explosive 
shell, which would be deadly against a totally 
unarmoured ship. Most of our present cruisers 
have a wide belt of 3in. high-tensile steel ‘amid- 

ships, reinforced by a lin. or 1}in. deck over the 
machinery spaces and the steering gear) ‘Theore- 

tically, this system of protection is useless against 
any save the smallest projectiles, but in practice, 
we believe, its efficiency has been demonstrated 
so far as long-rangé attack by 6in. and smaller 
shell is concérned. Such exiguous armouring, 
however, would afford no defence against the 8in. 
gun, which all navies are now adopting as the 
standard cruiser weapon. What, then, is to be done, 
for to abandon armour entirely would be to inéur 
the risk of having the ship disabled by the enemy's 
first shot ? Probably the best compromise would 
be to dispense with,vertical armour and work-in 
steel decks over magazines, engines, boilers and 
othér sensitive parts. The French are believed to 
be doing this in their latest ships, and the same pro- 
cedure is to be followed in the eight) Americari 
cruisers which are to be laid down as soon as Con- 
gress votes the money. Mr. Winston Churelyill 
oneé described a duel between Dreadnoughts as 
“two egg shells striking at each other with ham- 
mers.” In this particular connection the metaphor 
Was rather forced, but if applied to a combat 
between any cruisers of the latest type, it would 
convey no very misleading impression. Limited to 
a displacement of 10,000 tons, each of these ships, 
of whatever nation, will carry at least eight 8in. 

guns. Their vertical protective plating will be of 
the lightest, and may be penetrated by a hit at 
any angle. A ‘large proportion of the internal 
space will be oceupied by machinery and maga- 

zines, so that a shell bursting almost anywhere 
inside the hull would be liable to cause ‘grave 
injury. The 8in. gun with which the combatants 
are to be armed is a weapon of no mean power) 

Taking as typical the 50-calibre model listed in the 
Elswiek ordnance tables, we find it to discharge 
a shell of 250 1b. with an initial velocity of 3000 
foot-seconds, and a muzzle energy of 15,600 foot- 
tons. This gun is éapable of firing five rounds per 
minute. It would probably be effective up to 
15,000 yards. Allowing for a somewhat lower rate 
of fire Owing to the circumstances of battle, a ship 
mounting eight Sin. gans would be capable of dis- 
charging about thirty-two projectiles a minute, 
equivalent to a weight 6f more than 3} tons. And, 
as we have seen, the tafget opposed to this storm 
of fire will be éxcveédizigty vulnerable, having no 
armour vapable of resisting the impact of 8in. 
shell. In these circumstances, the best, if not the 
only effective, means of defence would be todeliver 
a still heavier return fire, in the hope of silencing 
or destroying the enemy before his guns had in- 
flicted fatal damage. The influence of such reason- 

ing'is clearly ‘visible ‘in’ the design of the eight 
cruisers projected for the United States Navy. 

They are to displace 10,000 tons, with engines of 
100,000 horse-power fora speed of 33 knots. The 
main battery will comprise twelve 8in. guns in 
four triple turrets, and there will be, in addition, 





nine automatic guns for use against aircraft. A 
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stout protective deck is to be worked above the 
magazines, but the sides of the ship will have no 
armour at all. In view of the relatively immense 
weight of the guns and mountings, it will hardly be 
possible to protect them by armour of more than 
splinter-proof thickness, so that the main. - 
ment, like the water-line and 
and engines, will be at;the mere 

While the conception embodi 
daring principles which, have 
terised man-of-war design in the Uni 
seems a not irrational method of solving a difficu 
tactical problem. Provided that ility and 
xeaworthiness do not suffer thereby, eoncen- 
tration of gun power in these ships will make them 
redoubtable opponents for any cruiser of equal 
displacement but lighter armament. If a reason- 
able degree of protection could be gained by reduc- 
ing the number of guns, the matter would assume 
a different aspect, but it is more than doubtful 
whether the additional armour that could be worked 
in by sacrificing four guns would have uy A hapa 
value as @ poe inst 8in. attack. At the same 
time, we should hi to recommend this desi 
as suitable for British adoption., There is in. the 
Royal Navy a rooted prejudice against. ships which 
have on paper a fighting power out of all propor- 
tion to their displacement, as these American 
cruisers certainly have. To attain the high speed 
aimed at, the lines of the hull must be kept very 
fine, and having regard to the tremendous weight 
carried on deck, it seems impossible that the ships 
should be good sea boats and steady gun platforms. 
Yet, if they rolled heavily and were unable to 
fight their guns effectively in a seaway, the advan- 
tage derived from superior weight of armament 
would become illusory, and they might fall an easy 
prey to antagonists carrying. fewer guns on a 
steadier platform. In this connection, it is of 
interest to learn that the new Italian cruisers, also 
of 10,000 tons, are to mount eight Sin. guns instead 
of the ten pieces with which they were prigieally 
credited. This change may be due to calculations 
having shown that the mounting of the heavier 
armament would involve an undue sacrifice of 
other essential qualities. We shall not be sur- 
prised to hear of a similar modification of the 
American, design before the ships are actually laid 
down, 


Electricity Supplies. 


Mr. W. B. Woopnouss, the new President, of 
the Institution of Electrical Engineers, is an elec- 
tricity supply engineer of wide experience, and the 
presidential address which he delivered in London 
on Thursday of last week, and which we publish in 
abstract on another page, dealt, in a 
large measure with electric supply problems. But 
it is difficult for any engineer, however wide his 
experience, to add very much to what has already 
been said in this connection. The difficulties pre- 
sented by really efficient generation are well under- 
stood ; we know the limitations of the heat engine ; 
and it is realised now at any rate that the trans- 
mission of eleetricity over long distances involves 
considerable expense. The people of this country 
have long been ised a c and abundant 
supply of electricity which will light and heat their 
homes, cook their food, and fulfil other domestic 
and industrial requirements much better than any- 
thing else. Cheap electricity has now become a 
political issue. Not a few seem to believe that all 
we need in order to obtain electricity for next to 
nothing is a number of huge power-houses, con- 
nected up by transmission lines extending over 
considerable areas. The economies resulting 
from the generation of electricity. in bulk are 
admitted to be considerable, but the net economy 
of large system of concentrated and co-ordinated 
generation is, of course, the difference between the 
reduced generating costs and the increased trans- 
mission costs, 

Years ago, and long before it was realised what 
a great future electricity had before it, someone— 
we forget who—suggested that in Greater London 
there should be a generating station for, every 
square mile! Fortunately, the idea did not 
materialise. Nevertheless, far too many stations 
were erected, and when the disadvantages of so 
many separate plants were duly recognised, the 
super-power station scheme was put forward. 
There was much talk not many years ago about 
building large generating stations in the vicinit; 
of coal mines, for the supply of electricity to suc 
places as Lendon, Those »who advocated. this 
scheme apparently thought that transmission costs 
would be very much more than offset by the reduced 
price of the coal, As Mr. Woodhouse shows, 


however, it is more economical to carry coal from, 
say, South Wales tordndon) for the purpose of 
generating electricity than to establish generating 
stations in the coalfields and transmit electricity 
thence to the Metropolis. Under existing trans- 
mission conditions, the idea of generating at coal 
mines has been found to be unsound, not only in 


.| this country, but in others where ‘électricity is 


more widely used. Commenting on the engi- 
neers’ report on “ North-Eastern Super Power,” 
our American contemporary, the Engineering N ews- 
Record made the following remarks in its issue of 
July 3lst of this year: ‘‘ No better evidence: of 
the fallacy of the claim that huge concentrated 
power plants, either hydro-electric or mine-mouth 
steam, will of themselves make a great reduction in 
the general cost of power has been given than in 
the super-power studies abstracted in this issue. 
The figures that are given will be eye-openers to 
many people. In and around New York City 
local steam power and a combination of local steam 
and local hydro ean successfully compete against 
plant-at-mine power, and are not far in excess of the 
cost of local steam combined with St. Lawrence or 
Niagara power. Even at Philadelphia or Balti- 
more plant-at-mine power has little, if any, 
advantage over local steam or the combination of 
local steam and local hydro power; while at 
Pittsburg all three are about on a par. The reason 
for this apparent discrepancy is attributable 
mainly to three things—the high cost of transmis- 
sion, the limit on the location of the mouth-of- 
mine plants imposed by the great volume Of con- 
densing water which such plants need, and the 
fact ‘that the cost of fuel in the region to! Which 
plant-at-mine power ¢an be transmi 0- 
mically is so low that local steam plants can suc- 
cessfully compete against the larger plant. Another 
condition which is unfavourable to St. Lawrence 
power or plant-at-mine power is that as these 
plants must be operated on a high load factor, they 
ean only carry the base load of any community, 
leaving the expensive peak loads to be carried by 
local steam plants at increased operating, costs, 
with the result that the cost of local steam power 
is greater when the local plant is operated in con- 
junction with the distant plant than when carrying 
the entire load, and consequently the cost of power 
is greater than it would first appear to be when 
aakiong an estimate of the cost of power with the 
two sources combined.” . Incidentally, we would 
remind our readers that, transmission lines are 
liable to breakdowns which often result in a con- 
siderable loss in revenue to the supply under- 
taking, not to mention the inconvenience suffered 
by the consumers. True, in this country, we de 
not hear much in these days about arrears BP) 
rating stations at coal mines, but we do a 
great deal about the advantages of concentrated 
and co-ordinated generation, which is to bring us the 
long-promised cheap power. The word “ Ce 
however, is a somewhat indefinite term, and 
it would he interesting to know what sort of reduc- 
tion in the price of current this new concentrated 
and co-ordinated system is likely to about. 
In this connection, Mr, Woodhouse’s is 
not very enlightening. It shows why the cost of 
electricity is my set it gives no clue to what the 
a i or lighting and powerare likely to 
be in future. Bvidenee given before the 
Electricity Commissioners. has shown, however, 
that very considerable economies in the cost of 
generation could be effected by re-organisation 
on adequate lines. Like others who. have 
delivered addresses on the subject, Mr, Wood- 
house sees possibilities in coal distillation and im 
higher steam mse setae The direction whieh future 
generation developments should take he con- 
siders to be clearly defined, although the resulting 


economies are not expected to be uti F 
The cost of distribution to small li iting 
consumers is shown to add some 300 per cent. to 
the cost of production, which is perhaps not sur- 
prising when it is remembered that. the 
adopted differ but little from those of twenty years 
ago. There is ample scope for improvements on 

- electrical side of supply inion a 

By doubling the efticiency of generating stations 
within a peried of twenty years, engi- 


neers have dene very well, but electrical improve- | : 


ments have been much less pronounced. . Mr. 


eventually provide a much better scheme than that 
now ii’ vogue, and really cheap power Wilf be made 
available. Meantime, Must continue to 
strive to improve the existing system. Every. 
thing that seems to offer ad should 
most be given consideration, but let us 
always be sure, before adding more parapherna|ia 
to the already overburdened stations, that the 1. 
idea is really sound, and that the improvements are 
not ighed, as we are sometimes 
are, by matters left out of account. 





One Hundred Years of British 
Railways. 
No. XVIIL.* 


PART IL—-THE FIRST HALF CENTURY. 
THE NORTH-EASTERN RAILWAY. 


So much has been. written about territori:| 
monopoly resulting from the amalgamations of ||.. 
North - Eastern Railway that it may come as . 
surprise to hear that that company has absorbed few. 
companies than has the Great Western, and, measur: | 
by the number of lines, extensions and branc}. 
o , its history is ‘more condensed than that . 
the latter company. 

As was noticed in Articles Nos. VII. and VIi!.. 
the Stockton and Darlington was opened, as betwee: 
Witton Park Colliery and Stockton, on Septembe 
27th,..1824.._In_.1827,..1829 and 1830 respective!) 
three branches were added, whilst on December 27t!, 
of the named. yearan extension from Stockton t. 
Middlesbrough, which included a suspension bridg. 
of 281ft. span over the river Tees, was opened. 

The rival line along the north side of the Tees —t}. 
Clarence and Durham— eventually built. Th: 
first section to, be .o —in August, 1833--ex 
tended from Simpasture on the Stockton and Darling 
ton, to Port Clarence, opposite Middlesbrough. Fou: 
braiiches were added tothe” Clarence and Durham. 
and it was leased to,the Stockton.and Hartlepool in 
1851. 

The next section of railway to be opened was the 
Stanhope and Tyne, which ran from Stanhope to 
Annfield Plain and from Medomsley. to. Annfield 
Plain. Both sections were brought into use in 1834 
The Stanhope and Tyne deserves special mention a+ 
its engineer was Thomas Elliot Harrison, who played 
@ very prominent part in the formation of the North. 
Eastern Railway in 1854, and was its first chiei 
engineer. He retired in 1888. 

The Leeds and Selby was opened on Septernber 22n<, 
1834. Its route was surveyed by George Stephenson 
in 1825, but James Walker, in 1829, furnished a better 
plan. Stephenson's line included’ three inetined 
planes and the crossing on the level of several turn 

ike roads. Walker's had none of these diflicultte~. 
was no gradient steeper than Bin 35, and 
locomotives could be used. The only feature for the 
worse was the tunnel, 700 yards long, under Rich- 
mond Hill, outside the Leeds terminus. 

The Hartlepool Dock and Railway Company opened 
three lines in 1835, and its later acquisition —the 
Great Northern of England, Clarence and Hartlepoo! 
Junction—was opened on March 18th, 1838. A work 
of this od, of yet greater importance, was the 

and Carlisle Railway,..sanetioned by 
10 Geo. IV., c. 72, 1828, for the then ed 
length of 61 miles. The first section was opeved on 
March lth, 1835; the Jast on June 18th, 1838, and 
the steamer that carried passengers from’ Redheug!: 
into the city of Newcastle was replaced by rail com. 
munication, vid , On May 21st7°1839)) The 
engineer was Francis Giles, who, it be noted, was 
the expert witness who said Chat would. hot 
carry @railway. Mr. Giles resigned his position on the 
Newcastle and Carlisle to become the engineer to the 
London and Southampton, but. he left behind some 
very fine work, especially the bridges at Wetheral 
and Corby. The use of locomotives was definitely 
forbidden by the original Act, but the clause wa. 
amended in 1835 with the proviso that coke was to 
be used. 

The Whitby and Pickering Railway has always 
been an interesting line. It was opened from Whitby 
to Grosmont on Ma age omey thente to 
Pickering on May Sth,” 36." 


for a self- 
acting incline north of Goathland, it was worked by 
horses until 1847, when the road was remodelled ani 
made suitable for locomotive traction. The Durham 
_Murton to join 

Haswell. It was opened 


Woodhouse is, of course, a practical engineer, who | Hondon Murton 
is only concerned with sectrical engineering, a “si 


is 

he finds it, and not with such matters 
as “exploding the atom” or the generation of 
electricity from the sun’s rays. We may have to 
put up with the present inefficient plemt for a long 
time to come, or we may he.on the verge of a new 





era. Certain it is, however, that the scientist. will 


on Bank being 1 in 40. 
curves at Ryhope, Murton 


and ‘Haswell, but they have been eased, partly to 
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suit the fast train service and partly owing to a 
derailment at Ryhope on August 19th, 1889. The 
Board of Trade inspector said that that accident was 
due to high speed ever a curve of 11} chains radius 
situated at the foot of 2} miles of gradients falling 
| in 39 and lin 44. The report recommended that 
as express trains were using that line, the curves at 
Ryhope and elsewhere should be improved. Because 
of the very fine viaduct, 81L1ft. long, of four arches over 
the Wear near Low Lambton, the Durham Junction 
Railway, from. Rainton to Washington, must | be 
mentioned im passing. It was brought into use on 
August 24th, 1838. 

Next in order comes the York and North Midland, 
which gave railway communication from London and 
the North Midland, between Altofts Junction and 
York. It also had a curve leaving Whitwood June: 
tion and, facing north, joining the North Midland at 
Methley, which gave the York and North Midland 
access to Leeds independently of the Leeds and Selby. 
‘The line was opened in stages, with York 
to Sherburn on May 30th, 1839, and coneluding with 
ihe Methley curve on July 27th, 1840. The Newcastle 
and North Shields was brought into use on June 18th, 
1839, on which day railway communication was given 
between South Shields and Sunderland, . The line 
was extended to Tynemouth on March 3ist, 1847. 

The Great North of England was a. line between 

York and Gateshead. It was between York 
and Darlington on January 4th, 1841. The remainder 
oi the project was very much and became 
sunply @ line from Darlington to Rainton on the 
Durham Junction Railway, witha branch to Durham. 
It was built by a new co: -~—the Newcastle and 
Darlington—and opened on June 18th, 1844, on 
which day a train left Euston at 5 a.m., and, travelling 
vid Rugby, Derby, Normanton and York, passed on 
to the new line at Darlington, thence over the Pontop 
and South Shields—formerly the Stanhope and Tyne— 
to Brockley Whins and over the curve there on to the 
Brandling Junction and so to Gateshead. The dis- 
tance was 303 miles, and it was covered in 6 hours 
45 minutes, or at an average speed of 45 miles per hour, 

The years 1845 and 1846 saw the opening of the 
following lines :—-York-—Scarborough ; Searborough-— 
Piekering ; Middiesbrough—Redcar ; Richmond 
branch ; Seamer—Filey ; Hull Then, on 
March Ist, 1847, came the first section of the Newcastle 
and Berwick, which was completed on October 10th, 
1848. Through trains ran between Edinburgh and 
London over this line from September, 1850. 

Most of the openings in the next few years were in 

the southern area. -A line from Church Fenton to 





long, 161ft. high at the highest point, and has eleven 
spans of 60ft.; the Tees Viaduct is 732ft. long, of a 
maximum height. of 132ft., and has two spans of 2lit. 
and five of 60ft. They were designed by Bouch, 
and when, in 1879, the Tay Bridge, also designed by 
Bouech, fell these viaducts received @ special and 
satisfactory examinati A line that because of 
its length also calls for ial mention is the North 
Yorkshire and Cleveland—from Grosmont, on the 
Whitby and Pickering,..to Picton, south of Stock- 
ton, on the Leeds Northern. The last section of 
that line was opened on April Ist, 1861. The Pateley 
Bridge branch was brought into use on May Ist, 1862. 


pr importan was 
Soh on AULA 48 to oles seer: It was the 
pr aga west of Donpaster, on the Man- 
chester, 


and aa Lincobabire, thrdngh Goole 
to Reodiasee 
therein is the 


under powers obtained in 1 $ 

The route between York and Doncaster now used 
by the East Coast e is not_vid Knottingley 
and the Askern branch of the Lancashire and York- 
shire, but through Selby. It leaves the York and 
North Midland at Challoner’s Whin, just south of 
York, and joins the Hull and Selby at Barlby, north 
of Selby. South of Selby it leaves the Leeds and 
Selby and joins the Great Northern at Shafthotm 
Junction, Doncaster. ‘The new route was opened on 
January 2nd, 1871. At Naburn, on the northern half, 
is a bridge of three spans over the Ouse ; one span is 
fixed and the others make an opening portion, 176ft. 
long. 
The branch from Gilling, through Helmsley, to 
i vas opened to Helmsley on October 9th, 
i Moorside on January Ist, 1874, and 





Harrogate was opened 
1847, oe: one from 






to Market ; 

Filey to and 

Sel by to Market sa rteg 848. 
connection from the “Lancashire and 

Knottingley to bridge Feaalensiie gave the 
(reat Northern to York, was 


in April, 1850. It imeluded oa 

by Robert Stephenson, over the 
The Leeds Northern, as it 

of the North-Eastern when the was 

in 1854, was an important line.” Tt was ori 








Leeds and Thirsk, and gave communication between | five 


those towns. The first section was opened on Janu- 
ary Sth, 1848, and the last—into Leeds Central 
Station—on July 10th, 1849." Bremlope Tunnel, 
2 miles 234 yards long, is on this line, and is on a 
rising gradient of 1 in 94. The same company ‘made 
the line from Starbeck to Knaresborough, opened 
October Ist, 1851, and that from Melmerby to Stock- 
ton, May 15th, 1852. It is over the last-named that 
the expresses from Liverpool and Manchester to 
Newcastle, vid Leeds, run. The railway between 4 
Poppleton Junction, York, and Harrogate was built 
by another company. It reached Knaresborough on 
October 30th, 1848, and did not get further until 
October Ist, 1851. The delay was due to the failure 
of a bridge during construction and the refusal of the 
contracter to accept the adverse wel 
arbitrator. On March 19th, 1853, the line P| picasa 
pane Malton and the Malton and Driffield were 
open ’ 
Thanks mainly to the efforts of 7. Having, he 
York and North Midland, the Leeds No 
the York, Newcastle and ' 
cern as from April Ist, 1853. 
Driffield was admitted. The 
mittee on Amalgamations 
amalgamation passing in the i 
posals went through the i year, 
firmed by 17 & 18 Vie., c. 211. , 



















The next few years saw several rough | + 
into use, but none of particular 


the Middlesbrough-Guisbo: 
Kedale—Leyburn, Redcar—Salt 
Market Weighton—Beverley. A = 3 of note was the 
Darlington Barnard Castle Railway, opened on July 
8th, 1856, and the extensions to Tebay and Penrith, 


brought into use as_ follows: —Barnard Castle—| the 
Barras-Tebay, July | broadly under the headings of statistical and admini- 
strative details, technical and manufacturing data, 
1861 ; and Clifton- Penrith, June 9th, 1862. Between | and the usual colléetion of general engineering tables 
for which every engineer, no matter with what branch 
The first-named is | of the science he is connected, must always have a 


Barras, March 26th, 1861 ; 
4th, 1861; Kirkby Stephen—Clifton, December, 
Barnard Castle and Tebay are the well-known Beelah, 
Deepdale and Tees viaducts. 
1040ft. long, of a maximum height of 196ft-, and “has 
sixteen spans Of 60ft. each; the second is 740ft: 








to Spofforth on August 10th, } 
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access to all those stan 
to .which in, these strenuous days it is necessary to 
make constant reference. The information which 


Ist, 1875. -Onthe latter date 
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Serious accidents 0 
The first accident reéo 
rred at Howden on the 


ying @ big casting which a 
is derailed the wagon, and some i 
passengers were killed. The ther serious 
accident on the North-Eastern happened at Brockley 
Whins on December 6th, 1870. Through the facing 
points not being properly set, and because, ne-inter- 
locking to detect the fault existed, a passenger train ; 
was turned on to a line where a coal train was stand, 
ing, and in the consequent. collision four passengers 
were killed, 








Literature. 
The Gas Engineers’ Compendium. London: Ernest 
Benn, Limited. 32s. 6d. net. 
Wrrsa their “Gas and Fuel Series” of text-books 


Messrs. Ernest Benn have already earned the grati- 
tude of allithose who are associated with the com- 





to gee th kg e ae ~— . 
of the many auxiliary 
a y of 

i works i surly a 
with 







ted ;.but it must 
b Séries already 
information can 
present that highly desirable 
Perhaps the publishers them- 
ese in issuing the 
el ‘Cor have provided 
textbooks relating to the gas 

, at last equipped 
giving ready 
figures, formule, and data 


is likely to 















‘““Compendium” contains may be classified 








_| 6 and 8, Bouverie-street, E.C. 4 


be permitted in a book of this kind, but the account 
dealing with the pine ware a ALP server 
as a reminder that many of our y 
devices are tédlly ' ing moré than adaptations 
of ideas which occurred to the pioneers, but which 
failed owing to the restricted choice of materials of 
construction. Again, so far as gas-consuming appli- 
ances are concerned it is of particular interest to 
note that gas fires were first used for domestic purposes 
about 1840, and what may almost be termed the 
modern gas grate was patented in 1849. The magni- 
tude of the gas industry in this country, and the 
extent to which the average individual relies upon 
gas, is probably never fully appreciated. It must, 
in fact, be a surprise to many to know that at the 
present time there are in Great Britain and Ireland 
well over eight million gas consumers who spend 
every your somthing, hike $87,500,000 on this pa 











, ng 
of paying accounts in 
are now in use upwards 
7 million gas cookers, 
‘mains employed runs 
‘ ver, be news to 
4 comparative sizes 

y industries to know 
Company of London 
annum than all 
in Great Britain 
of this, combined 
gas has shown pro- 

e expansion during the past ten years, should 
be sufficient to allay the fears of any who may suppose 
that the industry is a decadent one. 

The “ Compendium,” while essentially a work of 
reference for those associated directly or indirectly 
with the gas and allied industries, contains a great 
deal of general information which should prove of 
considerable utility in all engineering establishments. 
It cannot be pretended that the whole of the tabulated 
matter is new, but it has been collated and arranged 
in an extremely workmanlike manner, while acces- 
sibility is ensured by a most comprehensive index. 
A word of praise is due to the publishers for the high- 
class “‘ get up” of the volume—an example which 
to | might well be followed in the case of other general 
reference books which are likely to be well thumbed. 
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Accorpine to the Board of Trade Journal of Ovtober 
23rd, imports into India during August were larger than 
in the previous month, but both exports and re-exports 
were smaller. The British share in im rose to 
52.1 per cent. and in exports to 31.6 per cent. from 51.1 
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Reverting to Fig. 107, the cutting-off mechanism 
is driven by a separate belt from that for the spinner, 
through the stepped cone on the right. This pulley 
drives a longitudinal shaft through cut gearing: On 
the longitudinal shaft there are two big drum-like 
éams BB, which give its name to this type of 


working Machinery. 


STRAIGHTENING AND CUTTING-.OFF 
MACHINES.* 


XIV. 







































. ‘ ; machine. The bed of the hine beneath the cams 
FoR many purposes in the wire trade, such, for is formed as a trough to contain oil for lubricating the 
instance, as scratch brush making, needle making, | cams. 


and & host of other services, it is necessary to make 


The cams have to perform two functions. One is 














FIG, 107 -STRAIGHTENING AND CUTTING-OFF MACHINE 


the wire quite straight and to cut it off to dead lengths. 
Both these operations are generally performed on a 
single machine, several types of which are illustrated 
in the following article. 

The most commonly used class of straightening 
and cutting-off machine, known as the cam machine, 
whieh is made by a Jarge number of manufacturers in 








G. CROSSLEY 


to slide the grippers, C C along the slide bar D, and 
the other is to make the grippers grip the wire at the 
proper time. The longitudinal sliding motion is 
effected by a double seroll-shaped step cut round the 
‘cireumference of the cam. A small roller E bears 
against the rear, of this step, and pushes the grip 

forward, The return stroke is effected hy the spring 





sides of the cam. The part of larger diameter eorre. 
sponds''with the length of scroll actuating the out. 
ward stroke of the gripper, while the smaller dix. 
meter follows the return half. The two diameters ary 
connected by sloping faces, 

Bearing against this part of the cam there is a 
finger G, with a rounded end. The finger is fixed 1. 
the main casting of the gripper, and tilts it about t},.. 
round slide bar D, aceording to which diameter of t}),, 
cam it is riding on. 

The form of the actual grippers is best shown jn, 
Fig. 109, which is a front view of a machine for cutting 
off wires up to }in. diameter. Each gripper ¢ompris: 
a lower block, siding on the front of the bed-plai, 

which is held between cheeks on the gripper castiny 
| tn such a manner that it is moved longitudinally , 
| but is not affected by the rocking action of the castiny. 
| The upper gripping block is also free to slide, but i 
| held down by a heavy spring and yoke across the to), 
| of the easting. Both the blocks are of hardened cas: 

steel. It will be seen that when the gripper castin; 
| is tilted by the finger G, Fig. 109, the two blocks will bh. 
foreed together, and will nip the wire under the in 

fluence of the spring. ‘The various operations are, o| 
course; so timed that the wire is held by the gripper. 
during the outward stroke and released on the return. 

As thé length of stroke of the cam is fixed when the 
machine is made, it becomes necessary to make soni 
provision for ‘cutting-off wirés of a length less than 
the stroke of the grippers. ‘This requirement is met 
by stopping the grippers on the return stroke at any 
| predetermined point, by means of stops on the front 
of the hed, which can be seen in Figs. 108 and 109. 
These stops can be adjusted to any position on a sorew 
reaching from end to end of the bed. 

Tt may be as well to point ott here that the roller 
| E must always ride round the point where the stepped 
| scroll on the cam changes from the forward to the 

reverse stroke, but on the return stroke it may he 
| checked by the stop whieh has only to resist the 
| foree of the spring F while the eam goes on rotating, 
| and the roller crosses the valley between the two sidex 
| of the scroll. In this way the stroke of the grippers 
| can be adjusted to any desired extent, but there come. 
| a limit when the time lost im crossing from one site 
| of the ¢am to the other makes the arrangement un- 
profitable, and a shorter cam must be adopted. 


The cutting-off gear is shown in Fig. 107, from wliich 

















Meoh-tah dew 9 
i “ied esa doutw.s 


1; 4a tot pew 


lertpeat? Tarcad o 










arth. greet clog 


o} Benen 













this country, is that iMustrated by Fig. 107. The 
actual machine represented in the engraving is by 
(}. Crossley, of Cleckheaton, and is intended for hand- 
ling wires of from, say, No. 5 to Nos. 12 gauge. ' The 
view shows the back of the machine, and on the right 
there can be seen the straightening device A. 

The straightener, or spinner, as it is generally | 
called, is a hollow spindle, which is driven at a speed 
of 1000 revolutions or so a minute, depending on 
the gauge of the wire being worked on. ‘The wire is 
Jed directly from a swift, through a fairlead, and then 
through the centre of the spinner. Along the length 
of the spinner there is a séries of cross pieces, number- | 
ing from four upwards, and the wire is threaded 
through renewable bushes in these erosspieces. The | 
holes im the bushes do not, however, comcide exactly 
with the axis of the spinner, but are adjusted by the 
nuts, which can be plainly seen in Fig. 107, so that they 
are alternately on, opposite sides of the centre line. 
The result is that as the wire is drawn through the 
“spinner, and preyented from rotating by the grippers, 
it is rapidly bent backwards ard forwards through a 
small angle. In this way all the kinks are taken out 
of the wire, and it emerges perfectly straight. It will 
be obvious that the setting of the spinner so as to 
produce straight wire is.a skilled job, and it takes 
some time to acquire the art, as different classes of 
wire have quite different characters, and must be 
humoured accordingly. 

For some, kinds of wire, the fixed bushes of the 
spinner are replaced by small wheels while others have | 
pegs, between which the wire is threaded, while the 
means of adjustment are equally varied, but the broad 
principle remains the same. 

In the case of section wires, itis not, of, course, 
possible to use a rotary straightener,.as the shape of the 
section would be destroyed, and.it becomes necessary.to | 
lise a set of fixed rolls, such as those shown in Fig, 108. | 
* No. XTII. appeared October 17th. ae 


FIG. 108—ROLL TYPE STRAIGHTENER—G. CROSSLEY 








F, stretched between two levers connected with the 
two grippers. The return stroké is not, however, 
violent, as the roller E, bearing against the reverse 
side of the cam, restrains the gripper. The two cams 
are set with their working faces opposite one another, 


goes to the right. It will thus be seen that if the wire 


FIG. 109--MACHINE FOR 





CUTTING: .HEAVY WIRE—G. 


it will be seen that a worm is keyéd on to the end of 
the cam shaft and drives a worm wheel. Just inside 
the worm there is a cam H for operating the eut- 
off tool. The cut-off mechanism is best. shown 
in Fig: 109, and takes the form of a pair of; dies, 


|so that one gripper’ travels’ to! the left as the other $through whieh the wire passes." One of ‘the dies 


is rocked about a trunnion to shear off the wire, * 








FIG. 110-MACHINE FOR 


is alternately seized by the two grippers, it will be 
steadily drawn forward, with only a very slight check 
at'the end of each stroke of the cams. 

The ‘acta of gripping and releasing. are effected by 
@ variation in the diameter of the cam surface. That 
is to say, the cylindrical part of the cam at the bottom 


‘of the helical step is of two diameters on opposite 
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CUTTING TWO WIRES SIMULTANEOUSLY--G. CROSSLEY 


If it he required. to cut. off only short lengths of 
wire—-within the length of the scroll cams-—it is a 
simple matter to arrange the cam H to operate the 
cut-off, at_each revolution, and a wire is delivered 
at each stroke; but it is sometimes necessary to 
make lengths, beyond the stroke of the grippers, and 
then the cut-off must be put uot, of action until the 
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requisite length of wire has been fed forward. It, is 
or this purpose that the worm and worm wheel on 
the end of the shaft are provided, 

Between the rocking, arm of the cut-off and: the 
cau H. there is interposed a distance piece J of such 
. thickness that when it is in position the cut-off 
nakes a full stroke at each revolution of the cam. If, 


en, of the, lever G, catches the projection H and is 
rocked about a fulcrwa.at the,top, so that the. shear- 
ing tool is. pushed up and the wires are cut off. 


The return stroke is effected by. the, springs 
on the guide rods F, and; during this movement 
a trigger on the end of the lever G rides over H 


so that the cut-off is not operated on this stroke. 


ensure that the,cacriage has a truly parallel motion. 
It will be seen that the maximum length of wire which 
can be cut is the length, of the;chain J, which Mr, 
Thompson puts at 30ft., while by closely spacing the 
lugs KK lengths «s.short as 3in. and odd fractions can 
be made, 

The machine il 


illustrated will take wire from No. 
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FIGS. 111 AND 112—CONTINUOUS - FEED STRAIGHTENING AND CUTTING-OFF MACHINE-J. THOMPSON 
lowever, the distaneé piece is retracted, the is} It will be readily appreciated that the length gauge downward, and the output is at thie rate of 
free to rotate withigut the cut-off. to }ecut off sends on the relation between the travel 140ft. a minute. All the bearings, with the exception 
make a cut ab @vtry stroke, the distance be of the The two of those for the spinners, are ring oiling, and the 


locked against the @ut-off lever. For longer 
wire the distanee pieee swings about the pin and is} 
pulled clear by aspring. In order to bring the distance 
piece into position for cutting off, a series of 
1s provided on the faee of the worm wheel, see Fig. 109 
As these tappets come round they push the 
piece forward, and the cam works 
The tappets are slipped into in the 
from the back and are kept in by a 
cuard plate, so that it is a very simple matter to 
wijust their spacing to suit the length of wire to be cut. 
The machine illustrated by Fig 110 is similar to 
that already described, except that it is provided with 
two rotary straighteners, so that two wires can be 
cut simultaneously. Sometimes even three spinners, 
are fitted. The eut-off tools have, of 
modified to accommodate the extra 
in this illustration 


ieglie 
Ath 


for three 
to be 


wires, 
course, 
Is 


wires. machine shown 


also provided with a double reduction gear for driving | 


the cam shaft. 

A totally different and novel type of cutting-off 
has recently been perfected by Mr. J. 
Thompson, of Brighouse, Yorks., and is illustrated 
by the engravings, Figs. 
serves to represent the essential working parts. 

The object aimed at by Mr. 


machine 


his machine was to get a truly continuous action 
regardless of the length of wire being’tut, so that there 
would be no lost time, ant that the output would be 
correspondingly increased when cutting short pieces, 
while the wire would not be damaged by standing in 
the spmner during the time when it was being cut off. 
For this reason the cam driven feed was abandoned, 
and in its place there is a pair of continuously running 
chains. These chains are marked A in Fig..113,and 
run round # pair of large sprockets which are driven 
frorn the belt pulley through worm gearing. Span- 
ning the two chams, to which they are fastened, there 
is a set of stretchers BB for carrying the gripping 
devices. 

The machine ihustrated is intended for handling 
three wires sirnultaneously, and is consequently pro- 
vided with three sets of grippers, which take the form 
of blocks C C C C sliding transversely in the stretchers. 
The gaps between the blocks are where the wires are 
gripped, and the whole group is pressed together by 
springs and plungers at the ends of the stretchers. 
As the stretehers pass along the wpper horizontal 
length of the chain, the plhungers are pressed inwards 
bv guides onthe main frames and the wires are gripped, 
but at each end of the straight the guides are cut 
away and the wires are released again. There are 
sufficient stretchers to ensure that the wires are 
always gripped at one spot at least, and there is 
consequently a continuous feed. 

As there is no check in the movement’ of the wire, 
it becomes necessary to use a flying shear to cut off 
with, or the wire would be buckled as it was cut. ‘The 
shearing bladés DD are mounted in a tarriage FB, 
which slides horizontally on guidés F F. One of the 
blades is rhoved vertically to cut Off the wire by means 
of the lever G. As the carriage E is pushed forward 


with the wire, in a manner described later, thé lower 





111 and 112, while Fig. 113 | 


Thompson in designing | 


AA and of the « 
of | parts are interconnected in the 1pwng muanner 
On one side of the machine there ix « meray J, 
runs over sprockets similar fo those for the 











spinners have ball bearings. A smaller machine of 
the same type is also made, and takes four 
wires of from No. 18 gauge down to No. 24 ganze, 








































































































chains A A, and keyed t6thesameshafis. Ii alsoruns ‘at the rate of 190ft. a minute, while a third 
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FIG. 118—CONTINUOUS - FEED CUTTING-OFF MACHINE-J. THOMPSON 
over some idle pulleys, so that its length may be machine for heavier wire is being brought out. 
varied, but it always runs at the same speed as the There is another general type of cutting-off 


other chains. The chain J is provided with lugs K, 
at any desired intervals, which, on coming round, 
drive the carriage E forward through a pusher L. 
The rocking shaft and levers shown in the engravings, 





Fig. 111 and 112, but not included in the drawing, 





machine, but it is almost entirely confined to haridling 
heavy stock, such as jin. stuff and tipwards. Such a 
machine, by A, Robinson and Co., of Brighouse, 
Yorks., is illustrated by Fig. 114. As shown in the 
engraving, the machine is fitted up with a set of roll 
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end of this shaft there is an overhung slotted crank, | gether with their ends even in a convenient manner 
which is used to work the slide through a connecting- | for making up into bundles. 

rod. The stroke can, of course, be adjusted by/| A very simple little straightening and cutting-ot! 
moving the crank pin in the slot, and consequently | machine, by Wm. Grice and Sons, of Birminghan, 
any length of wire can be cut without loss of time, | is Shown in Fig. 116, and needs little description 





straighteners for section wire; but the rolls can be 
removed and replaced by the spinner in the foreground 
when round wire is being dealt with. 

One of the peculiarities of these machines is the 
use of a pair of rolls, seen at the right-hand end of 

















FIG. 114 ROLL-FEED STRAIGHTENING AND CUTTING-OFF MACHINE—A ROBINSON 


the head, for feeding the wire forward. Rolls are | as ig sometimes the case with cam-operated machines. | Tt will be noticed that the straightener is of the spinner 
not, of course, quite positive in their feed, so each | With the machine under review a length of wite is | type, and that the wire is drawn through it by # pair 
length of wire is rum out against a stop to determine | cut for every revolution of the shaft, regardless of of rolls, driven through bevel gearing from the side 


its length before being eut off: Shaft. After leaving the feed rolls, the wire is led 

The wire coming from the feed rolls passes through 
the cutting-off dies, amd is projected imto a Tong 
tunnel, formed of a channel with a hinged lid. In 
this tunnel there is fixed the stop which determines the 
length of the wire cut The stop is connected, by 
means of a wire which can be seen running diagonally 
from the end of the machine, with a clutch on the 
cam shaft for working the eutting-off lever. As a 
consequence, immediately the straightened wire 
strikes the measuring stop, the cam is set in motion 
and the wire is cut off. At the same time, the 
lid of the tunnel is opened by links connected 
wita a horizontal shaft, that oscillates with the 
cuttimg-off lever, and the channel is tilted to throw 
the wire into the forked arms below, which provide 
a convenient means for making up bundles. 

\ form of cutting-off machine specially designed 
for the needle-making trade, is illustated by Fig. 115, 
from which it will be seen that the mechanism is 
quite different to those already described. The 
machine shown in the engraving is by Edward White, 
of Redditch. 

For the purposes of needle-making it is not essential 
that the wires should be absolutely straight, as the 
first operation after cutting off is to anneal them, 
and after that they are straightened. On the other 
hand, the number of wires required to keep a needle 
factory fully oceupied is very considerable, and may 
amount to somewhere about a million pieces a day. 
A high-speed cutting-off machine is consequently 
very desirable, and that shown in the illustration 
is capable of delivering about 650 wires a minute. 


its length, so that the output depends only om the 

















FIG. 116 SMALL STRAIGHTENING AND 


speed of the shaft. It should be mentioned, by the 
way, that the machine illustrated is double sided, 
but each side has an independent drive. Thus the 
shafts have to run at about 325 revolutions per 














FIG. 115 HIGH-SPEED STRAIGHTENING AND CUTTING- OFF MACHINE E. WHITE 


The wire is drawn between a series of straightening 
pegs, which are plainly shown in the engraving, and 
is gripped by a pair of steel jaws on a slide, or cross- 
head. The jaws are opened and closed by a long 
lever, running over the top of the slide, which is 
worked by a cam on the main driving shaft. At the 


minute to give the output already mentioned. 

The actual cutting off.is effected by a tunnel die 
which is operated by a cam on the main shaft, and 
the wires, as they are cut off, fall down a shoot into 
a hopper alongside. The hopper is; given a recipro- 
cating movement so that the wires are all laid to- 


CUTTING - OFF MACHINE -W. GRICE 


through a pair of cutting-off dies, and runs out against 
a stop, which can be set according to the length of 
wire required. When the end of the wire strikes the 
stop, the cam which actuates the cut-off is brought 
into action, and the wire is cut off. 








A Run with the Cornish Riviera 
Limited. 


We were recently enabled, by the courtesy of the 
Great Western Railway Company, to make runs with 
the Cornish Riviera Limited in both directions, 
London-Penzance and Penzance-London. 

On the occasion of the down journey the train was 
divided owing to the heavy holiday traflic, and con- 
sequently we had a comparatively light load and our 
run was booked Devonport first stop, a distance of 
227 miles: On the up journey the passenger trafic 
was exceptionally heavy and running times were made 
very irregular by the mass of luggage that had to be 
handled at all the big stations. It was interesting 
enough, but could hardly be regarded as a typical 
or notable run. 

Our down load was made up as follows :—Eight 70ft. 
coaches, including restaurant car, to St. Erth, weight 
287 tons 12 cwt., and from St. Erth to Penzance six 
coaches, weight 218 tons 19 ewt. Every seat was 
taken and, of course, there was a good weight of 
luggage. The train was headed by the Queen Beren- 
garia, No. 4038, a 4-6-0 * Star "’ class, having four 
eylinders, 15in. diameter by 26in. stroke. We received 
the “right away ”’ signal at 10.28 a.m., and, having 
a dry rail, we got under way without. any slipping. 
The weather was good with a slight side wind. Qur 
first. two miles took four minutes, but speed rising 
quickly, the next 10 miles were covered in 10 min. 
30 sec., and the fourteenth milepost was passed in 
16 min. from the start, By this time we were settling 
down to, an average speed of 65 miles per hour, 
increased to 75 at Langley, and reduced to 70 through 
Slough. For the 30 miles out of Paddington we took 
exactly, 30min. _ The next. 6. miles to Reading 
accounted for 5 min., and with a swift application of 
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the brakes Reading West Junction was passed at 
4) miles per hour at 11-3,45. Quickly accelerating, 
we were soon doing @ steady 60 again, and the fiftieth 
milepost was passed in 50 min., but with speed rapidly 
increasing through Newbury, Kintbury and Hunger- 
ford, Savernake, 70} miles, was passed at 11—39.30. 
Our next 20 miles were run in exactly 20 min., but 
some very high speeds were noted during that time, 
one quarter-mile being..cuyered in 10 see., giving a 
spoed of 90 miles per hour. Reducing speed at West- 
bury, passed at 12-1.30, we had covered 95} miles 
in 934 min.; Witham Junction was reac at 
12 14.30, and speed was reduced from there until we 
reached mile post 108}, but on leaving the top of the 
hill some very fast running was made through Bruton 
to Castle Cary, quarter miles being at 70, 75, 
and one at 80:miles per hour, and the 2d mile post 
was passed at 12.28, giving us 120 minutes for the 
distance. Two miles from Chariton Mackrell we 
reyistered @ maximum speed of 82 miles per hour. 
Approaching Somerton Station all signals were 
against us, and we stopped in the station at 12.31 
p.m., @ block signal having failed. We did not get 
away until 12-32,15. Even then from a dead start 
we made Somerton tunnel at 36 miles per hour, which 
was good work. Although our non-stop run to Devon- 
port was off, we took only 9} min. for our next 10 
miles, our maximum speed being 75 miles per hour. 
Taunton was approached with our train well under 
control, and we passed through at good speed, but 
on the pull up to Whiteball Tunnel we dropped from 
36 miles per hour to 20 miles per hour, owing to repairs 
in tho tunnel, and the sidings box was passed at 
1.5 pm. At the 150th milepost, passed at 1 p.m., 
our actual running time for the distance was 150 min. 
45 sec., a really first-rate performance. Our 
rapidly rising, we passed Burlescombe at 60, Tiverton 
Junction at 75, and Cullompton at 79 miles per hour, 
and the 20 miles into Exeter were covered in 19 min. 
with # maximum speed of 85 miles per hour for one 
quarter mile. From Exeter, passed at reduced speed, 
21 nin. were required to reach Newton Abbot, but 
very high speed was reached on some sections, and one 
quarter mile was covered at 89.5 miles per hour and 
several were run at 80 to 85 miles per hour. Passing 
Newton Abbot at 1.45 p.m., it took us 7} min. to 
reach Dainton Tunnel, because a slight shower had 
fallen and our engine slipped a little on the wet rail. 
However, from Dainton Summit we passed Totnes 
at 1.58 p.m., and our maximum speed on this section 
was 79.5 miles per hour. In the climb to Wrangatan, 
Marley Tunnel was entered at 2.7 p.m., Brent was 
reached at 2.10 p.m., and our speed falling to 20 miles 
per hour, Wrangatan was passed at 2.13 p.m. Thence 
to Plympton the following speeds were recorded : 
Ivybridge was passed at 2.16 p.m., speed 79 miles 
per hour; Cornwood was passed 2.19 p.m., speed 
82 miles per hour ; and the quarter mile to the 218th 
milepost. was run in 10sec. We coasted down to 
North Road Station, going through at 40 miles per 
hour at 2.28 p.m., having taken 3h. 58 min. 45 sec. 
for the 225$ miles from London, and finally stopped in 
Devonport at 2-31.15 exactly, giving an average speed 
of 56.28 miles per hour for the run of 242 minutes. 
The journey from Devonport to Penzance cannot 
be made at high speeds owing to the hills to climb 
and sharp curves to be negotiated. It is also necessary 
to use care when running over the viaducts, many of 
which are found on this section ; but even with these 
checks good speed is maintained at times. 
Our engine, Queen Berengaria, was relieved at 
Devonport by a 2-6-0 locomotive, which type is a 
very fine hill climber. Leaving Devonport at 2-36.30, 
we made Saltash at 2.41 p.m., and after a short burst 
of speed to St. Germans we started the climb to 
Menheniot, where we were handicapped by permanent 
way repairs. Reaching Menhenoit at 2-56.30, speed 
was increased and we passed Liskeard at 3-2.30 at 
50 miles per hour, which was exceedingly good. 
Doublebois, the summit, was passed at 3.8 p-in., 
and we ran down to Bodmin Road at 47 miles per 
Lostwithiel was reached at 3.19 p.m. at 
4) iniles per hour, and now we had a two-mile climb 
to Treverin Tunnel, the summit of which was reached 
at 18 miles per hour. From the tunnel a fair rate was 
made, and Par was passed at 48 miles per hour, when 
poed was reduced for the curve. ‘The climb to Nt. 
Austell (passed at 3-33.30) and Burngullow (passed at 
3.38) told heavily on the resources of our engine, and 
the speed at the top of the hill was only 15 miles per 
hour; however, we reached Grampound Read. at 
3.43 p.m., and running easily stopped in Truro Station 
at 3.54 p.m., the 52} miles having taken 77} min. 
Leaving Truro at 4.1 p.m., with another 2-6-0 
locomotive on, we made Penwithers Box at 4.4 p.m., 
and the limb to Redruth (passed at 4.19 p.m.) 
accounted for 18 min. Speed was made at Carn 
Brea, passed at 4-21.30 at 40 miles per hour, and 
Camborne, passed at 4.23 at; 42. miles per hour ; 
((winear Road was reached at 4-25.30... Away again 
at, 4.29 p.m, Hayle was passed at 4.34 and St. Erth 
was reached at-4-36.30, where a stop-until 4.48 was 
made. Even then we reached Penzance at 4.58 p.m. 
The journey had been completed in 361 min. 15 sec. 
actual running,” as our stops amounted ‘to 28 min. 
45,sec., and our speed overall for the run averaged 
50.8 miles per hour. 


hour. 








The Metropolitan Water Board 
Report. 


TAERE is a large amount of interesting information 
in the Twenty-first Annual Report of the Metro- 
politan Water Board, a copy of which has just reached 
us. The Report, which deals with the year ended March 
31st last, is, as have been its precursors, exceedingly 
comprehensive, and is much too long, even omitting 
the numérous statistical ‘tables, for reproduction 
here. Certain abstracts, however, may, we think, 
be usefully given. 

Sougces OF Surrry. 

The Board's sources of supply contimiue to be four 
in number, namely :— 

(1) The rivers Thames and Lee ; 

(2) Gravel beds adjoining the main stream of the 

Thames and other gravel beds at Hanworth ; 

(3) The Chadwell Spring ; and 

(4) Wells sunk in the chalk or other strata in the 

Lee Valley on the north of the Thames, in 
Kent, and at certain other points south of the 
Thames. 

The Thames..-The daily average flow of water 
gauged at Teddington was 1,289.2 million gallons, 
an increase of 83.8 million gallons as compared with 
1922-3. The daily average total abstraction from 
the river was 155.5 million «gallons. The daily 
average natural flow at Teddington was, therefore, 
1444.7 million gallons, compared with 1362.4 million 
gallons in 1922-3. The tetal volume abstracted 
from the river was 56,923.3 million gallons, or 396.1 
million gallons less than im the previous year. There 
was, thus, as compared with 1922-3, a decreased 
average daily abstraction from the river of 1.5 
million gallons. Of the 155.5 million gallops daily 
average quantity abstracted, the Board took 152.6 
and the suburban companies 2.9 million gallons. 
The percentage of natural flow abstracted by the 
Board was 10.56 and by the suburban companies 
0.2, or 10.76 per cent. in all, compared with the 
total abstraction during last year of 11.53 per cent. 
A daily analysis of the natural and actual flows of the 
river in various gradation throughout the year showed 
that the actual flow was below 200 million gallons 
on 5 days, while on 25 days it was between 200 and 
300 million gallons. The natural flow fell below 300 
million gallons on only one day. On 6 days it ex- 
ceeded 5000 million galions. 

The Lee.-The intakes on the river Lee are in the 
Enfield and Chingford districts in the lower reach, 
and in Hertford, between Hertford and Ware locks, 
in the upper reach. “At the Hertford-—New River 
intake there is a gauge which is capable of passing 
approximately 22,500,000 gallons per day, and it was 
the practice of the old New River Company, and still 
is the custom of the Board, to limit the draught from 
the Lee to that quantity or a little less. The average 
daily quantity gauged at Feilde’s Weir during the 
year was 57.2 million gallons, and the natural flow 
was 79.5 million gallons daily average. The average 
daily quantity abstracted by the Board was 22.3 
million gallons in the upper reach at New Gauge, 
Hertford, and 34.1 million gallons in the lower reach 
at Enfield Lock and Chingford. The daily average 
quantity gauged at Feilde’s Weir was 4.1 million 
gallons, or 7.6 per cent. more than in 1922-3. The 
average daily nataral flow at Feilde’s Weir increased 
by 5.1 milhon gallons. There was an increase of 
5.3 million gallons, or 10.3 per cent., in the total 
average quantity abstracted by the Board—1.1 
million gallons in the upper reach at Hertford, and 
4.2 million gallons mm the lower reach. A daily 
analysis of the flow of the river Lee at Feilde’s Weir 
at various gradations throughout the year showed 
that the flow over the Weir fell below 15 million 
gallons on 31 days, while on 78 other days it was below 
25 million gallons. On two days the flow exceeded 
750 million gallons. 

Rainfall.-The natural flow of the Thames during 

the year —528,782.3 million gallonsrepresented a 
yield of 9.47in. of rain from the 3855 square miles 
of watershed area, or 36 per cent. of the general 
rainfall of 26.29im. The natural flow of the Lee— 
29,108 million gallons—-represented a yield of 4. 86in. 
of rain from the 414 square miles of watershed area, 
or 21 per cent. of the general rainfall of 23. 32in. 
Whilst each square mile of the watershed area of the 
Thames yielded 137.168 million gallons, or 5.217 
million gallons per inch of rainfall, the Lee Valley 
yielded 70.312 million gallons per square mile, or 
3.015 million gallons per inch of rainfall, as stream 
flow. 
Natural Springs, Welle and Gravel Water.—The 
daily average supply derived by the Board from 
springs and wells was 45.55 million gallons, an in- 
crease of 2.67 million gallons, or 6.22 per cent., as 
compared with the year 1922-23. The gravel beds at 
Hanworth, about. two miles distant from the. river, 
yielded 150.25 million gallons during the year. 


DisTRIBUTION OF SUPPLY FROM ALT SOURCES. 


The, total amount..of water supplied in million 
gallons during the year was as follows :— 


The percentages of supply—-direct area and in bulk 
-—were :—From the es, 59.5; from the Lée, 
22.1; and from wells and other sources, 18.4. The 
percentage supplied to the North of the Thames 
was 64.1, and to the South of the River 35.9. 

The distribution of the supply to the direct area 
was 


Total Daily Per 
volume. average. cent. 
Mil. Mil. gals. 
Northern District 26,062. 8 98.532 29.59 
Western District 22,778.1 62.235 25.01 
Kent District .. 9,649.0 26. 364 10.58 
Southern District 22,595 .9 61.737 24.81 
Total to direct area 01,085.8 . 248.868 . 100.00 


The total estimated population supplied by the 
Beard at the close of the year was 6,900,066, and the 
average volume of water supplied per head per day 
was 36.16 gallous, an increase of 0.86 gallons as 
compared with the previous year. The total number 
of services at the end of the year was 1,156,005, an 
increase of 7099 during the year. 


STORAGE AND FILTRATION. 


The effective amount of storage and subsidence 
reservoir capacity for unfiltered water possessed and 
in use by the Board at the end of the year was 12,907 
million gallons. In the Thames Valley there were 
31 reservoirs with a surface area of 1026.5 acres 
and a combined capacity of 7267.5 million gallons, 
and in the Lee Valley 17 reservoirs with a surface 
area of 955 acres and a combined capacity of 5639.5 
million gallons. In addition, there were 12 ponds 
at Hampstead and Highgate with an area of 28.75 
and a combined capacity of 29.0 million gallons, 
and. the Camden, Perk Reservoir.for the, pond. water 
with a capacity of 900,000 gallons. 

The total number of service reservoirs possessed 
by the Board is 91, with a combined capacity ot 
322.7 million gallons. Only two of them, both 
situated at Hanger Hill, Ealing, with a capacity of 
53 million gallons, are uncovered. 

The total number of filter beds in service was 172. 
They had a combined acreage of 170.64, representing 
0.78 acre per million gallons average daily supply of 
filtered water during 1923-24. The average monthly 
rate of filtration per square foot per hour during the 
year at the several works varied from 0.86 to 4.02 
galions. During the year rapid filters for use im con- 
junction with slow sand filters were put into service 
or in course of installation at several works, but no 
information is given regarding their operation. 


CoMPARISON OF WoRKS. 


The following table, which summarises what las 
been said above and gives some additional par- 
ticulars, shows the increases which have taken place 
under the Board in the active equipment of the 
Waterworks since the transfer of the undertakings 
of the Old Water Companies. 


Before June, At March 
1904. Stat, 1924. 
Storage reservoirs for unfiltered 
water : Se A 44 AS 
Avreage 2.06. 843 1981.5 
Capacity in million gallons = .. 4,115.7 12,907.06 
Service reservoirs for filtered 
water .. oe ine om ° 75 1 
Capacity in million gallons 244.5 322.7 
Filter beds .. siuaip sean 137 172 
Acreage .. 139 170.7 
Engines pers 235 271 
orse-power ..  .. 32,177 43,501 
Miles of water pipes . . 5,759 6,669 
In addition, of course, the enormous Littleton 
Reservoir in the Thames Valley is under construc- 


tion. It is only fair to the memory of the Old Water 
Companies to say that they had contemplated and 
got out plans for all, or practically all, the develop 
ments which have taken place since the Board came 
imto existence. 





INSTITUTION OF WELDING ENGINEERS. 


The fifth ordinary meeting of the Institution of Welding 
Engineers was held at the Engineers’ Club, Coventry- 
street, London, W.C. 1, on Thursday, the 23rd mst. The 
proceedings commenced with a dinner, under the chairman - 
ship of Sir W. Peter Rylands, the president of the Institu 
tion, after which a lecture on “ Steel Wire: Its Manu- 
facture, Properties and Uses for Welding and other Pur- 
poses ” was delivered by Mr. E. A. Atkins, M.I. Mech. E,, 
who is Director of Research to Ryland Bros., Limited, and 
Pearson and Knowles, Limited, of Warrington, and 
Lecturer on Welding at the Liverpool Municipal Technical 
School. 

Although a printed copy of the lecture was circulated, 
Mr. Atkins did not read from, or confine himself to, the 
text, but, instead, gave his audience an extremely interest - 
ing dissertation on his subject, and, in doing so, covered 
a much wider field than was traversed by the printed paper. 
He dealt in turn with ‘“ Wire Drawing in Olden Times ; ”’ 
“* Modern Methods ;”’ “ The Cleaning of Rods and Wire ; " 
and “ The Science of Wire Drawing ;"’ and then went 
on to describe the very important part played by the 
microscope in wire manufacture, since it enabled the 
investigator to see what happened as the steel passed 
through the die plate, and placed the manufacturer im 
the position of being able to tell the quality of materials 
which gave the best results in wire drawing, and to under- 
stand the cause of certain p iar ph which some- 
times occurred in connection with the various processes. 
By the aid of a series of excellent photo-micrographic 














Direct Tn Grand 

area. bulk, total. 
Total volume (mil. gals.) 91,085.8 .. 754.0 ;. 91,939,.8 
Daily average (mil. gals. 248.87. . 2.06... 250,93 
Percentage .. .. «; 99.18.. 0.82.. 100 


lantern slides the lecturer was able to make his various 
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points exceedingly clear, He detailed the method of pre- 


paring surfaces of metal to fit them to be photographed 


and stated that the images thrown on the screen, which | The’ 


measured perhaps some 4ft. square, were enlargements of 
a surface not larger in area than the hole made in & piece of 
paper by a small pin. It need not, he said, be explained, 
in these days of advanced knowledge, that mild steel was 
composed of a vast number of crystal grains which could 
readily be detected under the microscope and still more 
easily by means of the enlarged images projected by a 
lantern. As the steel passed through the wire drawer’s 
plate the grains were crushed and elongated. ‘I'he lantern 
slides showed very plainly the alterations in structure 
brought about, not only by the process of wire drawing, but 
also by variations in heat treatment. The presence of 
impurities, sueh as phospherus and sulphur, was also 
reudily detorrt 

Vor general weldix said Mr. Atkins, a low 
carbon steel gave Soot redtits.” Troubles meét with in the 
use of welding wire were mauy. Sparking and porous 
welds might be due to teo much carbon in the steel, which 
might be detected by the presence of pronounced black 
areas in the photo-mierographs, Sulphur in the wire might 
cause sputtering. When, the sulphur content did not 
exceed 0.04 or 0.05 per cent. and was well distributed in 
the steel, no very marked inconvenience Was experienced 
in welding, but, when the sulphur took the form of globules 
of manganese sulphide, minor forms of explosions would 
take place as the wire was melted down. ‘High phosphorus 
int & feed wire was certainly not only detrimental to the 
running down ef the wire, but also im the resulting deposit. 
When it was se ted in steel it would cause sputtering 
on account of the bands or threads of the high phosphorus 
material melting down much more quickly, than the 
remaining portion of the steel. 








Earthen Dams in South Africa. 


THE irigable area of the Union of South Africa is esti- 
juated to be about three million acres, or 4686 square miles, 
and it has taken over 200 years to supply irrigation water 
to a quarter of that area, one-twentieth before 1910, and 
one-fifth since the passing of the Act of Union in that year. 
The works earried out smee the formation of the Union 
inelude, besides small reservoirs, some twenty-three major 
works, the capacities ranging from 14 millions to 5369 
millions of cubie feet, eight of them with more than 
1300 zillions, and only six with less than 100, millions, 
the total water storage capacity being over 25,000 millions 
of cubic feet, or 579,000 acre-feet. Some of the reservoirs 
have been formed by earthen dams, and two of these 
which have recently been completed are worth notice as 
regards some of the features of design and the details of 
construction, though they are of only ordinary height. 


GRASSRIDGE DAM. 


Grassridge Dam is situated on the Great Brak River 
about 15 miles above its junction with the Great Fish 
River. It is described in the June issue of the Magazine 
of the South African Irrigation Department by Mr. A. J. 
Wells-Jones. The capacity of the reservoir is 60,000 acre- 
feet, or over 2600 million cubie feet... The catchment covers 
1,500 square miles. The site of the dam is a chain of 
dolerite kopjes running at right angles to the river, and the 
mein work consists of an earthen dam 1550ft. in crest 
length, extending from a kopje on the right bank to a small 
kopje on the left bank. Between the latter and another 
small kopje is a concrete spillway of 466ft. The further 
side of this kopje has been levelled to form # part of the 
second spillway, which is continued as a conerete weir 
to the last kopje, a small part of which has been levelled, 
giving this second spillway a 634ft. waterway. 

The dam has a crest width of 20ft., a maximum height 
of 80ft. above the river bed, with 10ft. freeboard above 
spilhway level. In the deep part of the river bed the toes 
of the slopes are mounds of hand-packed stone standing 
about 12ft. above the river bed. The upstream slope is 
3 to 1 to a level 20ft. below the crest and 2 to 1 for the 
remaining 20ft. The downstream slope is 2 to 1 throughout. 
The greatest width at the base is 400ft. The upstream 
slope is pitched with 15in. of stone on 9in. of broken stone, 
and the downstream slope is protected by about 2ft. of 
rip-rap. A concrete core wall, about 6ft. thick at original 
ground level, tapers to a 4ft. foundation on the rock, and 
upwards to a thickness of 12in. at a level 46ft. below the 
crest. Above this level the wall, which reaches to within 
5ft. of the crest, is 12in. thick and is reinforced with jin. 
rods 12in. apart: The volume of the dam is 480,000 cubic 
yards. The outlet is through a tunnel in solid ground on 
the right bank, curved to keep it well away from the sur- 
face and used during construction as an outlet for floods 
and for supplying water for small irrigations, The valve 
tower is provided with # 30in. scour. valve near invert 
level, used during construction, but not intended to be 
opened in the future ex-~pt in anemergency. The outlet is 
by means of four 3ft. y 3ft. penstock valves with four 
ports toa ring valve 5ft. im diameter in the centre of the 
tower. 

The work was begun in November, 1920, and by June, 
1923, the earthwork, except for the gap, had been. brought 
to a height of 60ft. It being then the ing of the dry 
season, the work of closing the river portion of the embank- 
mnent was begun. The earth was spread by means of drag 
scrapers, each drawn by four oxen, which proved very 
etfective. The embankment was kept moist by water 
delivered through 3in. pipes from a service reservoir on 
each side of the valley. About 936 oxen were employed, 
in two shifts, working one day arid resting one day. 


Tus Buypxy River Dam. 


The Blijde River Dam, which was. completed last March 
by the South African Irrigation Department, is in the 
basin of Lake Mentz and is situated on the Blijde River, 
about a mile above its junction with Sundays River. 
The nearest railway station, Somerset, East, is 26 miles 
distant. An account of the work, by Mr..G. ¥’, Huskisson, 
is given in the September issue of the Department’s 
Magazine, 





The capacity of the reservoir is nari ore: -feet above the 
invert of, the outlet, a} gt estes og, thes level. 
ance for &vapo } hears area of 
63 acres, leaving 1542 poration i Oe million cubic feet— 
or 418 million gallons’ available. The irrigable area is 
1066 acres, giving a depth of water, referred to the reservoir, 
of nearly 1. 45ft. These figures afford interesting com- 
parisons with those for irrigation systems in less favour- 
able circumstances as regards evaporation and the duty of 
the water. The rainfall is small, the average being 15in. 
for the year, but the catchment, 53 square miles, is antici- 
pated, or has been found, to yield # 5 per cent. run-off, 
giving 2120 acre-feet. This would provide a narrow margin 
if the work were comparable economically with @ normal 
irrigation in India, for instance ; but these South African 
irrigation projects are intended for the development of 

and the criterion is output rather than 
security. Probably, too, the 5 per cent. run-off which is 
taken as the basis of the design is a good deal less than may 
be expected from this catchment * with the upper reaches 
in mountains, the whole being of a fairly wef character.” 

The work was first given out to contract, but difficulties 
which arose as the result of several record floods led to its 
being taken in hand by the nt. Thedam, which 
is earthen, had been partly built, and the final breach was 
120ft. wide. The water had scooped out the ground to a 
depth of 20ft. below the original ground level, A volume 
of 51,400 cubic yards had been washed away. 

The portion of the dam which had been left standing was 
soaked with water in order to render it more corapact and 
less liable to be washed away. Three trenches were dug, 
one on the top and one on each side at the point of change 
of slope, Water was pumped from the hole in the. gap, 
the bank absorbing nearly a million gallons. It was also 
decided that wet earth should be used for the new work, 
and water from a works dam was led into the borrow-pits, 
the ground being ploughed by donkey teams and the earth 
loaded into ox carts. The bank was consolidated by the 
continual passing to and fro of these carts and oxen, and 
with excellent results, for a flood which came down over- 
topped the emergency embankinent upstream of the yap, 
and the new embankment, 13ft. high im the gap itself, and 
after it had subsided the newly made work was found to be 
standing vertically. This flood, however, carried away 
nearly 12,000 cubic yards of earth. This was in July, 1923, 


vessels that had been provided yer a oasinng of armour, 
Tn addition, several vessels, were ap completion. 
It was concluded that from the point of yiew of numbers 
the position was satisfactory, but it was pointed out that 
among the vessels afloat there were few signs that Progress 
was made towards agr t or in the 
matter of type or design. 1t would also appear that in 
another respect the situation was unsatisfactory, for ima 
paragraph in the same issue we read that the Royal Navy 
was suffering from a great scarcity.of stokers. Indeed, 
in the case of one ship, H.M.S, Victoria, it was asserted 
that, had she to proceed to sea, she could only take |ier 
departure by shipping landamen stokers to the exten! of 
three-quarters of the required complement, 





Se 
THE ENGINEER'S RESPONSIBILITY. 


In his recent presidential address to the Glasgow Uniy or 
sity Engineering Society, Mr,.John Craig, the chairn.ai 
of David Colville and Sons, Limited, dealt with +'. 
attitude of the engineer towards the general proble)., 
of to-day. If the standard of living was to be raise:|, 
engineers, he said, would need to harness more and mi: 
the resources of Nature. ‘The function of the engin. 
was to imcrease the productivity of man, enabling })): 
te obtain « greater return for his labour and. there!,y 
decrease the cost of necessaries and ¢omforts of |i. 
He did feel that in the past the country had sufferod 
because. of a too strict demarkation im the engineeriiy 
profession. So far, he said, the engineer had been an 
engineer only and had not ventured to work out his plans 
in their relationship to the country as a whole. The 
danger with which engitieering was faced was, in |i« 
opinion, conventionality ; a too striet adherence to 1/6 
great principles laid down by a former generation ; « 
lack of the spirit of adventure and of « greater play «i 
personality in facing problems. It was very necessary 
that engineers should find time to study “the man 
for inventive genius might, he ssid, produce very valuable 
machines ; but their ultimate successful application to 
the problems of industry would always depend in an 
astonishing degree upon the human element. The art 








and the gap was filled to the top by January. An int 
ing and successful experiment in haulage was made, owing 
to a shortage of oxen and their weakness during a drought. 
In each cart two oxen were inspanned as wheelers with six 
donkeys in front. This method worked so well that all the 
carts were inspanned in the same way. 

The dam has a crest length of 1135ft., a crest width | 
10ft., and @ freeboard of 10ft. above full ote Weel ood 
The upstream slope is 3 to 1 to full 
thence 1} to 1 to the top. The seneeual tonete ad $01 
to within 18}ft. of the top, and 1} to 1 thence to the top. 
The maximum height from river bed is 60ft., and the volume 
of earthwork 148,800 cubic yards. The upstream face is 
pitched with 1]2in. of stone on 6in. of gravel, and the down- 
stream face is protected by ri pe of an average depth 
of 9in. A concrete core wall with batters of 1 in 12 is carried 
up from rock foundation to a fpot above the original 
ground line, the greatest height of this core wall being 
23ft. The spillway has been formed by a level excavation 
in the solid rock ot the left bank. The width (waterway) 
is 275ft., a concrete sill being provided for the 100ft. next 
to the dam, and @ masonry training wall 11ft. high to pro- 
tect the end of the embankment. The valve tower is at 
the toe of the dam near the right bank, and a 12in. pipe 
with two valves in tandem receives the water directly from 
a grid and delivers it to a reinforced concrete culvert 2ft. 
high and 2ft. wide with a flat floor and semi-circular roof, 
monolithic. This culvert delivers to the canal, and a little 
further downstream is a bifurcation chamber with means 
for measuring the flow inte two canals, one on cach bank. 
These canals are 11 miles long, and pass under two rivers 
by Hume pipes, in one ease 1500it. long, and 12in. in dia- 
meter with @ maximum head of 60ft.; in the other case 
150ft. long and 18in. in diameter, with a low head. There 
are also severdl flues over dongas. ‘The total cost of the 
scheme was £34,000. 








SIXTY YEARS AGO. 


Tue risks rum by passengers on railways formed the 
stibject of a short article in our issue of October 28th, 
1864, and also of a small 7 In the latter it was 
stated that in the ten years from 1849 to 1859 the Gennan 
railways carried 423 million passengers, of whom only 
fifty lost their lives through accident or by their own 
carelessness or rashness. During the decade, therefore, 
only one person in every 8,500,000 passengers lost his life 
on the German railways. It was added that the risks 
run by passengers on British or American railways were 
twenty times as great. In the article referred to an 
analysis of the Board of Trade returns of railway acciderits 
im the United Kingdom during 1863 was given. It was 
stated that. out of 204 million odd passengers carried, 
14 lost their lives from causes beyond their control and 21 

reason of their own carelessness or rashness. Taking 
the ease of those who lost their lives otherwise than 
through their own action, the article ot pet out that es 
represerited only one in 14,600,000 passengers. 
deaths occurred in mishaps to six trains. The total 
ber of ger trains run during the year was 
2,917,660. In order to make the appreciation of the 
figures easier the reader was asked to suppose that all the 
trains run during the year were caused to 
@ given point in turn at the rate of one a minute. Then 
an interval of 337 days and nights would elapse between 
the e of the trains which experienced fatal mishaps. 
Similarly, it was added, 41 days and nights: would elapse 
between the passage of trains in which passengers had 
suffered non-fatal injuries, however slight, from causes 
beyond their own control. It may be noted in passing 
that at the rate specified in the article it would have 
taken over 5} years to get the trains past the given point. 
In another article in the same issué some account 
was 3 given of the existing condition of the country’s iron- 
clad navy. It was shown that we had some sixteen iron- 
clad vessels ready for service, including four or five timber 








of ag t and the study of salesmanship were very 
necessary factors m the education of an engmeer. H: 
himself was not contident that the engineermg produ! - 
of this country had been placed upon the markets of the 
world so cleverly as they deserved, 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE POST OFFICE TUBE RAILWAY. 

Sin,— Referring to the i ion in your iste of 
October 10th, of the Post Office tube oe om now beuw con 
structed in “London, it seems somewhat remarkable that 1 
mention is made of the original Post Office tube railway cou 
structed nearly sixty years ago for the conveyance of parce! 
and mails between Euston Station and the General Post Offic: 
r i 1g vid Dr d-street, Hampstead-road, Tottenham 
Court-road, to Broad-street, St. Giles, Holborn and the Post 
Office. 

This was a double tube, giving an up and down line, formed 
chiefly of east iron pipes of Q shaped section, 4ft. tin. wire 
and 4ft. high in 9ft. lengths. It had curves of 70ft. radius ani! 
upwards, and at these parts the tubes were made in brickwork 
and not of iron. The carriages ran on four wheels, and were 
constructed so that the ends nearly fitted the tubes, and th: 
interval left was practically closed by a projecting sheet of india 
rubber all round. The trains consisted of two or three carriage 
and pneumatie traction was employed, the ate being exhausted 
by 4 22ft. fan, driven by a steam éngine, with cylinders of 2411 
diameter and 20in. stroke. 

Some of the inclives were as much as 1 in 14, yot loads oi 
10 to 12 toms were drawn up these gradients without difficulty, 
and it is recorded that passengers also made experiments! 
journeys by lying down im the carriages. The time occupied 
in the transit was abvut 12 roin. 

This early tube railway seems to have been quite forgotten 
though I remember reading that it wus’ re-discovered near 
Holborn during the construction uf the Piecudilly tube. 

It must still be in exis!ence, and it would appear practicnl| 
Lo restore it ty usefulness by substituting eleetric for the original 
pneumatic tractich. 

October 23rd. 








Fennanp, 


STEAM HEATING OF A HOSPITAL. 


Sin,—The Committee of this hospital has under consuleration 
a scheme for providing the hospital with steam from a Corpora 
tion electric generating station, one-third of a mile distant, Th: 
steam will leave the station at 180 Tb. pressure and be conveyed 
by 6in. pipes through a tunnel. 

Before committing thenselves to this scheme—which, owing 
to loeal circumst ances, would bring se veral important advantages 
to the hospital—the authorities would be glad to learn of any 
instance where high-pressure steam ig conveyed an equal distanc: 
with success. 

I should be very grateful if any of your readers would supply 
me with information which would be of help to my Committe: 
in coming to a decision in this matter. 

A. H. LeAsey, House Governor. 

The General Hospital, Birmingham, 

October 25th. 


= 





An Important Conrract.—The Metropolitan-Vickers, Kiev- 
trical Company, Lunited, has secured an important contract for 
electrical equipments.fer, the Sydney Suburban Railway» 
electrification. ‘The value of the contraét is nearly £500,000. 
The equipments are required for 150 mivtor coaches ‘and 159 
trailer coaches, each motor coach equipment consisting of tw: 
350 horse-power 1500- ‘volt motors, witn electro- umatic contro! 
gear of the company’s own type. Overhead collection will be 
employed. 
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Power Supplies.* 


Wue the cost of electricity for lighting is primarily 
determined by the cost of distribution, im the case of power 
supply the cost of generation is the principal part. 

The continued development of the use of the public 
supply has been maintamed only by a continued reduc- 
tion of the cost as compared with that of individual 
generation, and the~margin has at times been small. 
The growth of the industry has, however, now reached 
such a stage of development that the advantages of 
centralisation permit in the ae wong of cases the supply 
of electricity at prices which a definite saving of 
cost to the user, in —s to the less direct, but i = 
tant, advantages of convenience. Generally 
the possibility of supplying @ power user at a price lower 
than his own cost of production depends on the magnitude 
of the power plant relative to the central system. 

To-day the principal industrial areas 
are being —_— from stations of 
kilowatts. urther economies will 
growth and interconnection of these 
complete Pog of small 
areas--a work which is steadily 

Apart from the i oO 
costs inherent in ey 
lated exporienee of the specialists 
op eae of a tions produces 

ng not otherwise i ¥ 

we are entering on a new phase in the i 
the days of the individual industrial 
Certain special cases must, however, 
for example, in which a use is of 
manufacturing processes in which 
engine, on account of its special characteristics, i 
revarded as more suitable to the work. 
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\ careful study of works using both motive power and 
steam for progress work shows that in tases the 
advantages of combining the power plant the steam 
raising plant are illusory and that economies will result 
from the separation of the two. Accurate records of 
analysis of industrial i of this nature are scarce 
and the industry be helped by further research 
of an unbiased nature. 

The second ease is perhaps best evidenced by the 
colliery winding engine, the retention of which is in 
many cases more @ matter of prejudice in favour of a 
well-tried machine than due to the consideration of the 
cost of installation of the electrical equipment. A par- 
tial solution of the winding engine which has 
found a considerable amount of has been the 
use of the mixed-pressure turbine in conj ion with 
the winding engine. The method is falling out of favour 


because in most cases it perpetuates wasteful machinery 

and only reduces the waste. Modern centralised pro- 

duction shows, over the partial method, an 

which is becoming greater as the scale of production 

increases. In the past, moreover, a i on @ 
special 


sufficiently large scale was rarely available and 

devices pm to iat the loads were 
To-day, in the princi Ids a public suppl 
available on a scale which no longer need be fain An 
with the variations of load, and the simplest type of motor 
may be fitted and supplied from the general system 
without diffieulty. 

The satisfactory experience of electric winding for 
collieries gives every assurance of a further and rapid 
extension of use. 

Coat. 

The principal condition affecting the development 
electricity supply in any country is the price of coal. 
The advantages of centralised power production from 
coal lie in the better utilisation of i and in the 
more economical use of coal due to design, skilled operation 
and diversity of demand. 

It is obvious that in a country where coal is dear the 
advantages of centrelisation of power production are 
greater than in a country such as our own where coal 
has been cheap. As a consequence, the development of 
electricity supply im countries where water power is 
available and where coal is dear has been much more 
rapid than in this country, not, it will be noted, neces- 
sarily due to a spirit of greater enterprise, but primarily 
because it was the best or only economic solution of the 
power problem. 

In the early days of power supply the industry gained 
a temporary advantage over the generality of power 
users by their adoption of mechanical grates and the 
use of small coal, the price of which was low on a heat- 
value basis. ‘The cost of smal! coal, however, has gradually 
risen so that its market price to-day is more in accordance 
with its heat value and the supply engineer's advantage is 
almost wholly in his more economical methods of use. 
It is important therefore to consider whether, by the 
adoption of other methods, the industry can place itself 
in a position of still greater advantage over the ordinary 
user, and in this connection the striking world-wide 
which are going on in the demands for fuel must be 
regarded. 

The utilisation of water power and the ‘steadily 
increasing efficiency of power production from coal 
indicate that the existing demands for mechanical 
power will be met by a rapidly decreasing consumption 
of coal. In our own country the pre-war consumption 
of nearly 200 million tons of & year represented 
& use in many respects wasteful, and the engineering 
progress of the last ten years has already made a sub- 
stantial reduction. The growing use of oil fuel is also 
in a large measure in substitution for coal. 

These considerations tend to reduce the world demand 
for coal and, were they not qualified by the increasing 
demand for power, the prospect before coal-producing 
countries such as our own would be one of unqualified 
gloom. Whether, or for how long, this country can 
continue to export large quantities of raw coal seems 
therefore not so much a question of national resources 
a8 one of price and demend. 

The most efficient use of coal for power production 
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is measured by the coal consumption per unit of elec- 
tricity, and with the methods to our hands 


electrical engineers are rapidly the maximum 
of economy. On broader it may be considered 
whether the quantity of consumed is the true criterion 


or whether a process which, whilst consuming more coal, 

yet produces a greater profit per ton is not to be preferred. 
demands for oil fuel, for light spirits and for artificial 

fertilisers, all of which can be the distillati 


of the average price by encouraging an increased user 
of electricity, will naturally not be overlooked, and it is 
gratifying to find that the work of those engineers who 
have devoted their energies principally to the develop- 
ment of domestic uses such as cooking is beginning to 
bear good fruit. 
The problem of supply to the smal! householder, already 
referred to, and of y in rural districts with scattered 
lation, is one in which the costs should be examined 





of coal, should, if possible, be met by home products ; 
and the distillation processes should, so far as is economical, 
be carried on in combination with the production of 
electricity. Coal distillation is a subject which the elec- 
trical engineer must regard as within his province. 


GENERATION. 


The design and operation of electricity stations, whilst 

i ive development, has undergone no 
since the imtroduction of the steam 
as the thermal efficiency of the present 
concerned, we are steadily approaching 


of the heat energy of coal 
in three + the conversion 
ical power, and from 
electricity. the epparetus used 
— the boiler may have 
és steam turbine an efficiency 
alternator an efficiency of 
p2r cent. 
not unsatisfactory 
used as a measure 
efficiency ratio has absolute efficiency 
and if we teke the reel overall efficiency 
modern station under working conditions we 
exceeds 20 per cent. This is precticelly 
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of ago, during which 
time the pit price of coal ie sieetienl!y doubled. 
In effect, therefore, the wy for these 
developments heve, by their on in full the 
increased cost of coal—no mean psrformance. 

It is of interest to consider the of develop- 
ment in the efficiency of the . Improvements 
can be ef reheating the steam or by the progressive 

of feed water, but the degree of improvement is 
not large. 3 


is that of increasing 
Sonditions is 

several thousand degrees 
attained, and, could ~~ be produced and 
such a temperature on : heat cycle 
® substantial increase of thermal! efficiency 

ical limitations to-day are 
used and the design of the 
i consideration if suitable 


years hes been a step- 
construction and methods 
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proportion: coal per cent,, capital charges 30 per 
cent., Gieatitess ox 20 por cent; from which their 
relative pe may be judged. 
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ends. As the demand for electricity increases the justifica- 
tion for larger units also grows and the cost pér kilowatt 
should fall. 

As to the more economical utilisation of materials so 
as to obtain a greater output from the capital investment, 
there seems considerable room for improvement. For 
example, in the steam boiler an average evaporation of 
6 lb. of water per square foot of heating surface is a poor 
utilisation of materials when we know that under certain 
conditions an average of 20 lb. may be obtained. 

The consideration of boiler design in relation to heet 
transfer is a subject of great interest. The transfer of 
heat from a radiant surface proceeds so much more 
rapidly than the transfer from the hot by condue- 
tion that there has been a natural development of the 
volume of combustion chambers and a more careful 
consideration of the amount of surface exposed to radiant 
heat. 

The design of the furnace is limited by the available 
refractory materials, on which subject kindred scientific 
institutions have done valuable work. In this direction 
interesting developments have taken place in the pro- 
duction of new and more refractory materials and in the 
design of the boilers and furnaces to reduce the amount 
of refractory material required. 

Reviewing the deve! mts which have been made, it 
appears that progress been on right lines and has 
resulted in reducing substantially the cost of generating 
electricity. The direction which future developments 
should take seems clearly indicated and should result in 
further economies, but not of a revolutionary amount. 





DisTRIBvUTION. 


It may be taken that the cost of distribution for light- 
ing adds some 300 per cent. to the cost of production ; 
and it is of interest to note by way of comparison that 
the distribution of milk, also sold from house to house in 
small quantities, adds only 100 per cent. to the wholesale 
price. The cost of distributing electricity requires our 
most careful consideration, more ahs Sea as one 
finds that the methods adopted differ but little from those 
of twenty years ago. I believe that a frank interc 
of views between supply engineers on these methods would 
be of great value. 

The other line of development, namely, the reduction 





with particular care so that the supply to these users shall 
not prove a burden on the undertaking. It is rather 
generally assumed that the undertakers should 
charge one price for the same service in any part of their 
area. In a densely populated town this may be justifiable, 
but the acceptance of the principle for rural districts will 
result either in penalising the town dweller or in financial 
loss on the rural supply. 


INTERCONNECTION. 


There are economic edvantages in the interconnection 
of the systems supplied by individual stations, within 
limits not difficult to decide, the extent to which the 
interconnection may be justifiably carried being deter- 
mined by the balance of advantages and disadvantages 
in any particular case. The advantages are: a reduction 
in the amount of spare plant, or greater security ; more 
economical loading of plant and greater diversity of 
demand; the possibility of extensi by larger and more 
economical steps ; and the reduction of capital invested 
per kilowatt of plant. In water power schemes the 
diversity of water flow in different watersheds and the 
pooling of water storage are additional advantages. The 
disadvantages are principally the capital cost of inter- 
connection and the consequent annual charges for capital 
and operation. 

The economical extent to which interconnection may 
be carried is largely a matter of the working pressure 
and amount of energy to be supplied. The limit of 
working pressure is determined by the system of trans- 
mission adopted. It has been assumed in this country 
that underground mains are essential for this purpose, 
though in other European countries overheed lines are 
being generally used. In this connection the pioneer 
work of the British cable makers is noteble, and the 
prospects of three-core cables at pressures up to 60,000 
volts are stated to be favourable. 

The use of three-phase alternating current has by 
general consent proved the most economical of the avail- 
able methods of transmission at high pressures. In the 
past, local generation and distribution have been carried 
out at pressures of 6,600 and 11,000 volts with reliability 
and, compared with other systems, a saving of cost. 
Where the systems in a large region are to be inter- 
connected, the need arises for higher pressures, and we are 
now confronted with a new set of problems appertaining 
to this wide interconnection. 

The arguments for interconnection are well known 
and, owing to the undue prominence given to them, the 
disadvantages of our present methods heave been corre- 
spondingly placed in the background. Let us consider 
what are these disadvantages. The first one, inherent 
in the three-phase alternating-current system, is that 
the cost of switchgear and protective devices increases 
rapidly with the size of the supply system. This must 
be so, when we consider that the switch must be designed, 
not merely to cut off a faulty section of the system, but 
also to stop the flow of power from the system as a whole 
into the faulty section. 

The duty of a switch may be reduced by the intro- 
duction at suitable places of additional reactance in the 
apparatus used. The alternator once designed with the 
object of maintaining constant pressure is now preferred 
to heve a contrary characteristic ; the transformer also 
is designed to withstand fault currents et the expense 
of regulation and, m addition to the power current in 
the system, large magnetising or idle currents exist and 
must be controlled. As a consequence the regulation of 
pressure at the various main distribution centres and at 
uportant sub-centres requires the introduction and use 
of regulating apparetus involving further expenditure of 
capital and increased cost of operation. In this respect the 
art has not progressed as rapidly as the need. 

Fruitful lines of research are the better understandi 
of the duty and behaviour of oil switches, a work which 
is being undertaken by the Electrical Research Associa- 
tion, and the possibility of reducing the duty of the 
switch without unduly affecting pressure conditions. 
The use of reactors is but a palliative. A switch opening 
under fault conditions has to deal with the stored energy 
in the system, its operation is so controlled that the 
flow of energy into the feult hes already grown to a 
considerable magnitude before the switch opens, and its 
design is such that if it opsned when the fault current 
was @® maximum it would probably prove ineffective, 
the time deley in opening permitting the absorption of 
the energy, though usually destructively, in other places 
than the switch. 

The development of electronic valves has introduced 
a device which is free from friction and from time-lag 
of oporation such as is caused by electrical induction or 
mechanical inertia. Their application to the control and 
regulation of electricity supply systems is a promising 

rospect. If control can anticipate the disturbance caused 
y a fault, instead of, as at present, being consequent 
on it, a great advance will obviously be made. 

Another line of research is the application of direct- 
current transmission, a work with which the name of 
one of my predecessors in the presidential chair, Mr. J. 8S. 
Highfield, is closely associa The reversion to direct 
current would bring with it many advantages, and one 
looks forward with interest to the outcome of the work 
being done. 

Tt is of interest to remember that wry! systems of 
supply were developed which were regulated by a variation 
of pressure from zero to a maximum. Practice of the last 
twenty years has been almost wholly on the lines of con- 
stant pressure, both of steam and of electricity. 

The problem of insulation is also a serious one and the 
system, though the best available at the present time, 
cannot be regarded as even approaching the ideal. 

High pressures are necessary to enable the concentra- 
tion of generation and the transmission of electricity over 
long distances and, this being so, one of the most urgent 
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problems for solution is that of providing a means of trans- 
mission at high pressures which is free from the disadvan- 
tages of the present system and, in particular, is less costly 
to install. For example, the carriage of coal from, say, 
South Wales to London for the purpose of generating elec- 
tricity at stations in London is more economical than the 
establishment of generating stations in the coalfield and 
the transmission of electricity from the coalfield to the 
Metropolis. Se long as this is the case it is idle to assume 
that because in certain countries where water power is 
used a transmission for 1000 or even 500 miles is justified, 
# similar provision would be justified in this country. The 





svlution of this problem is one that it is hoped is not far 


clistant. 








A Deep Well Water Elevator. 


By the courtesy of Lieut.-Colonel R. B. Skinner, O.B.E., 
K.E., C.R.E., Dover and Shorneliffe District, we recently | 
had the pleasure of inspecting a new deep well Boulton | 
water elevator that has been put down at one of the | 
several historic wells which, almost a century ago, were | 
bored into the chalk in the precincts of the Dover Forts. | 
lhe new elevator at the Citadel Barracks is of interest | 
not only on account of the ingenious construction of the | 
hifting belt and head gear made by Boulton and Paul, Ltd., | 
of Norwich, under the Caruelle patents, but also because | 
the water is raised from a depth of over 400ft., which, 








the makers inform us, is the deepest water elevating 
installation yet carried out by them on this system. 
fhe total depth of the well from the pump-room floor 
to the bottem of the sump is 430ft., while the average 
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lift from water level to the discharge pipe of the elevator 
is 395ft. A practically constant water level is maintained, 
and the belt was designed to be submerged about 10ft. 
At the present time it is submerged slightly more than 
that, but later it may be shortened in order to prevent 
the weight on the bottom guide pulley from fouling the 
bottom of the well. 

A general view of the head gear with its driving motor 
is given in Fig. 2. As the photograph was taken before 
the flooring was finally put into bc lh the supporting 
girders for the head gear are seen, and a portion of the 
water elevating belt is also clearly shown. The elevator 
is designed for an output of 3350 gallons per hour with 
the belt running at a surface speed of about 500ft. 
per minute. It is driven by a 500-volt shunt-wound 
B.T.H. motor, which is diréctly coupled to the elevator 
through machine-cut gearing. The gearing is enclosed 
in @ light steel cover, which is carried below the pinion 
to form a grease box. There is a self-acting electric 
control which is operated by a Brookhirst automatic 
starter energised by a float switch. The float is carried 
in a steel cylinder fixed near to the pump-house and 
connected by a pipe to the reservoir to which the elevator 
discharges, so that a common water level is maintained. 
The water raised by the elevator is discharged to two 
submerged reservoirs through a 4in. delivery main with 
a Y-piece and stop valves on each of the discharge branches. 

At the back of the elevator is a Harding type counter, 
which is gear-driven and has been calibrated to read 
directly in gallons per hour. The principle of the Caruelle 
lifting band vsed on the elevator was described in THE 
ENnGcineer of September 21st, 1923, but some reference 
to this particular elevator band and its construction may 
perhaps be made. The continuous band which supports 
the water-lifting elements is composed of an 8in. wide 
seven-ply Dick Balata belt. The three elements are placed 
in the centre of the belt and are spaced 4}in. wide over 
the edges of the two outer elements. Each element 
consists of a strip of steel about 1}in. wide, which is folded 
so as to form a continuous series of triangular-shaped 
cells having a depth to the face of the belt of about fin. 
The cells in section resemble a dovetail, and their shape 
is such as to entrain and retain the water which is lifted 
by them and released by centrifugal action when the band 
passes over the top pulley in the head gear. It may be 


bright steel strip. They are punched for the rivets which 


hold them to the balata belt, and. are hot galvanised | 


to resist corrosion after all work oa the strip has been done. 
The fastening rivets are of copper and are of the usual 
type employed on leather belts. The top pulley is very 
sumple in construction and is made with a slightly crowned 
face w which the belt rides, otherwise the belt is not 
guided. laterally in any way. Just before reaching the 
top pulley the belt through sleeves which prover 
the return of the water. In this instance a sight-glass 
panel is fitted to the upper part of the pump casing, 





although it is not usually the practice of the makers to 
provide such a fitting. With a deep well equipment 
such as the one we are describing it becomes very necessary 
to prevent the long hanging belt from becoming twisted 
during its course up the well shaft, otherwise some of the 
water entrained by the cell elements may be spilled. 
The arrangement adopted at Dover is illustrated in Fig. 1. 
It consists essentially of a weighted bottem pulley with 
the shaft extended so that its ends engage in slots formed 
by two channels let into the sides of the well. This also 
makes provision for the stretching of the belt when new. 
It may be of inierest to note that the amount of stretch 
in a new elevator belt is about 5 per cent. of its length, 
or about equal to the extension which takes place in the 
ease of the usual balata driving belt. The two ends 
of the elevator belt are linked together back to back, 
the lifting elements being removed for a few inches where 
the joint is made. This method of fastening gives an 

run over the pulleys and no shock is produced. 
We were agreeably impressed with the smooth running 
of the elevator which, at the time of our visit, was lifting 
about 3380 gallons per hour. The amount of current taken 
by the motor as read from the switchboard instruments 
was 17.5 ampéres at a pressure of 465 volts, Assuming 


works by Sir Alfred Chatterton It may interest our 
readers to learn that the plant we have described super- 
cedes a steam pumping plant installed in 1863 by Benjamin 
Hick and Son, of Bolton. The old pump is of the balanced, | 
beam type. It is arranged in two stages, and is designed 
to deliver 20,000 gallons of water per hour. The pumps 
are 13in. in bore with an 8ft. stroke, and are designed to 
make eight strokes per minute. The steam cylinder is 
2ft.. 6in. in diameter with a strole of 7ft., steam being | 
supplied at a pressure of 60 lb. The exhaust steam from | 
the cylinder is passed into the main flue and about’3000 Ib. | 
of steam per hour are required. The boilers which furnish 
the steam for the pumping plant are not quite as old as 
the pumping machinery. They were instalied in 1885 
and 1890, the earlier one, supplied by Hick, Hargreaves, 
being made of wrought iron and the later one, suppiied | 
by Adamson and Sons, of mild steel. Special furnace 





mentioned that the elevator elements are bent from 





fires by D. Ammon, of Bow, were fitted, and with a rather 








a motor efficiency of 84 per cent, this corresponds to | 
an elevator efficiency of about 70 per cent., which accords | 
almost exactly with elevator tests made at the makers’ | 


inferior grade ‘of steam coal, having a large percentage 
otf ash, about 5} lb. of water are evaporated per pound of 
coal. Cold feed water at a temperature of about 40 dep. 
Fah. is used. The condition of each boiler is, we learn, 
excellent, and a working pressure of 65 lb. per square inch 
is employed. 

During the summer months the new Boulton elevato, 
plant is run, on average, abovt 17 hours day, but 
in the winter months this period will, in all probsbilits. 
be reduced to about 12 hours per day. c 

We are indebted to Captain R. Chalmers Black, R.}:., 


OF WATER ELEVATOR 


E. and M.O. to O.R.E., Dover and Shornelifie District, 
for the foregoing particulars of the new and old plants 
which are under his supervision. 








ECONOMICS OF ENGINEERING. 


AN address on the economics of engineering was given 
by Mr. Daniel Adamson to the students graduates 
of the North-Western Branch of the Institution of Mecha- 
nieal Engineers on the 16th inst. Mr. Adamson said that 
the subject he had chosen had been added to the syllabus 
for the Associate Membership examinations, and recent 
events app2ared to make it desirable that engineers should 
give more attention to it than they had previously done 
on account of the impoverished condition of industry 
after the Great War. 

The subject was broadly divided under two headings— 
the internal economics of the workshops and the external 
economics of a business or commercial administration. 
Internal economies was concerned with costs of alternative 
methods of manufacture as affected by the design of the 
article, the quantity called for, the suitability of the plant 
available, and whether piecework or day work was the 
accepted practice of the shop. New designs must be 
considered from the point of view of selling as well as 


| manufacturing, estimates of cost must include a due 


proportion of establishment charges, and the hourly 
charges for machine tools should form a fair basis for 
estimating the cost of manufacture. Mr. Adamson said 
that the economical provision of the power to drive the 
machinery touched both the internal and the external 
economics. Of late years the supar-power station had 
been advocated as the best solution of this problem, but 
it was being realised in some quarters that smaller generat- 
ing plants need not be eliminated if proper attention 
were given to the economics of the question. 

On the subject of external economics Mr. Adamson said 
that prosperity at home largely depended upon con- 
ditions abroad. This country depended for its existence 
upon @ large export trade to pay for the food and raw 
materials which it needs but cannot produce. To increase 
our export trade it was necessary to reduce the cost of 
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yroduction by improved methods, and the cost of living 
be reduced without reducing the standard of living, 
A very large 


I 
must 
which meant more effort better directed. 
proportion of the time of our leaders of industry was taken 


up by negotiations between the respective representative 
bodies, and unless the results of these negotiations were 
followed with care and intelligence serious mistakes would 
be made giving rise either to costly trade disputes or 
charges of breaches of faith regarding ‘undertakings 


already entered into. 





LAUNCHES AND TRIAL TRIPS. 


r.1.C. No. 24, steel serew hopper barge ; built by Palmer's 
Shipbuilding and Tron Company, to the order of the Tyne 
Improvement Cc ; i ions, 177ft. by 32ft. 2in. by 
14ft. Gin; to carry 800 tons. Engines, direct-acting, surface 
condensing, triple-ex ion, pressure 160 lb.; constructed by 
the Shields Engineering and Dry Dock Company; leunch, 


October Ist. 


Uskmoor, steel screw collier ; built by the Blyth Shipbuilding 
nd Dry Docks Company, Limited, to the order of the Moor 
Line, Limited ; dimensions, 330ft. Sin. by 42ft. llin. by 26ft. 9in.; 
arry 4050 tons. Engines, triple-expansion, 23}in.,. 38in., 
64in. by 42in. stroke ; constructed Ey the North-Eastern Marine 
Engineering Company ; launch, October Ist. 


BuCHANNESS, steamer; built by Workman, Clark and Co., 
Limited, to the order of Sir William Reardon Smith and Sens, 
Limited ; dimensions, 415ft. long ; 4600 grosstonnage. Engines, 
ngle-screw vertical inverted, direct-acting, surface condensing, 
triple-expansion ; constructed by the builders ; launch, October 
2nd 








J. H. Huwrer, sludge vessel; built by Vickers Limited, to 
the order of the London County Council; dimensions, 260ft. 
by 43ft. Gin. by 16ft. l0im.; to carry 1500 tons. Engines, two 
ets of three-crank inverted vertical, direct-acting, triple-ex pan- 
iou, 16in., 26in., 42in, by 27in. stroke, pressure 186 Ib; con- 


structed by the builders ; launch, October 2nd. 


Moveria, motor vessel; built by Vickers Limited, to the 
order of the Donaldson Line, Limited ; dimensions, 398ft. by 
5ift. Gin. by 27ft. Engines, single heavy-oil, four-stroke, single- 
acting, solid injection, eight 30in. in diameter by 45in. stroke ; 
eonstructed by the builders ; launch, October 10th. 


CLYDEBANK, twin-screw motor vessel ; built by Harland and 
Wolff, Limited, to the order of Andrew Weir and Co. ; dimen- 
sions, 434ft. by 53ft. 9in. by 37ft. ; to carry 5200 tonnage. 
Engines, 4-cycle Diesel ; constructed by the builders ; launch, 
October 13th. 


RepLInE No. 1, single-screw steel steamer ; built: by Harland 
and Wolff, Limited, to the order of Andrew Weir and Co. ; 
dimensions, 120ft. by 23ft. by 10ft. Gin. Engines, triple- 
expansion ; constructed by the builders ; launch, October 13th. 


De.ta, twin-serew hopper barge, built by Cammell Laird 
and Co., Limited ; to the order of the Léverpool Corporation ; 
dimensions, 203ft. by 30ft. by 21ft. Engines, two sets of triple- 
expansion, 13in., 2lin., and 35in. diameter, by 24in. st ; 
pressure, 200 Ib. ; constructed by the builders ; launch, October 
léth. 

Sin Writ1am Maciyrosn, single-screw tug; built by J. L 
Thornyeroft and Co,, Limited, to the order of the High Com- 
missioners for the Union of South Africa; dimepsions, 100ft. 
by 24ft. by 13ft. 6in. Engines, triple-expansion, surface con 
densing, direct-acting, 13}in., 22in., 35in. by 27in. stroke, pres 
sure 1801b.; construct by the builders; launch, October 
14th 

Crry or Beprorp, steamer ; built by Wm. Gray and Co.> 
Limited, to the order of the Ellerman Lines, Limited ; dimen- 
sions, 446ft. Gin. by SSft. lin. by 33ft. 9in.; 6400 tons gross 
tonnage. Engines, balanced quadruple, 24in., 35in., 5lin., 
T4in. by 5lin. stroke, pressure 250 1lb.; constructed by the 
builders ; trial trip, Oetober 15th. 


CEDARBANK, twin-screw motor vessel ; built by Harland and 
Wolff, Limited, to the order of the Bank Line, Limited ; dimen- 
sions, 434ft. by 53ft. 9in. by 37ft.; 5200 gross tonnage. Engines, 
two sets of six-cylinder Diesel; constructed by the builders ; 
delivered, October 16th. 


QUERIMBA, steel screw steamer ; built by Wm. Gray and Co., 
Limited, to the order of the British India Steam Navigation 
Company; dimensions, 502ft. by 60{t. 9in. by 32ft. Sin. ines, 
balance quadruple, 28$in., 4lin., 58}in., 85in. by 54in. stroke, 
aad 225 lb.; constructed by the builders ; launch, October 

6th. 


RasmMak, twin-screw passenger vessel ; built by Harland and 
Wolff, Limited, to the order of the Peninsular and Oriental 
Steam Navigation Company; dimensions, 518ft. 6in. by 63ft. 
by 37ft. 9in. Engines, two sete of quadruple-expansion ; con- 
structed by the builders; launch, October 16th. 

British Motorist, single-screw motor tanker; built by 
Swan, Hunter and Wigham Richardson, Limited, to the order 
of the British Tanker Company, Limited ; dimensions, 454ft. 
by 57ft. beam; 10,100 tons deadweight. Engines, internal 
combustion, reversible, two-cycle, single-acting; eight, 24in. 
diameter by 50in. stroke; constructed by the builders ; trial 
trips, October 15th and 22nd. 


Justina, twin-screw tanker; built by the Nederlandsche 
Scheepsbouw-Maatschappij, Amsterdam; dimensions, . 305ft. 
by 30ft.; 2698 gross tonnage. Engiries, two triple-expansion ; 
constructed by Rotterdameche Droogdok Maatschappij, Rotter- 
dam ; trial trip, October 23rd. 


Rocer Beck, steel screw pilot cutter; built by the Amble 
Shipbuilding Company, Limited, to the order of the Swansea 
Pilot Boat Company, Limited ; dimensions, 95ft. by 19ft. 6in. 
by 10ft. 6in.; launch, October 27th. 


SUNFLOWER, steamer ; built by Philip and Son, Limited, to 
the order of the Vacuum Oil Company ; di ions, 200ft. by 
37ft. by 15ft.; to carry 350 tons. Engines, triple-ex ion 
15in., 25in., and 40in. with 27in. stroke, pressure 180 Ib.; 
structed by the builders ; launch, October 27th. 








Tue Instrrution or Gas Enouyrers.—The Council of the 
Institution of Gas Engineers has decided to hold the annual 
meeting of the Institution next year in London, and it will take 
place in the Great Hall of the Institution of Civil E rs. 
which has been lent for the purpose by the Council of that body, 


Meta.uic Resistance MATERIALS,—A revision of the British 
Standard Specification for Metallic Resistance Materials (No. 
115), first issued in 1921, has just been published. The sizes of 
wire included in the first issue had been criticised in some 
quarters and they were reviewed, but evidence was given that 
the sizes were coming more into general use, and the conclusion 
reached by the Cominittee was that it was inadvisable to make 
any considerable modifications to the list at the present time. 
The only important changes are the addition of a smaller size 
of wire, namely, 0.002in, diameter, and a schedule of thicknesses 
of silk and eotton-covered wire, based on general practice, has 
been included in an appendix for the ¢onvenience of users. 
The other ehanges in the specification ape of a minor character. 





Provincial Letters. 


—_—— + 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Election. 


In the iron and steel industry of the Midlands 
and Staffordshire unsettlement appears to be giving way 
to a steadier tone. Both consumers and producers are 
now turning their attention again to matters industrial, 
and on ‘Change in Birmingham to-day—Thursday— 
inquiries were more numerous than has been the case for 
several weeks past. Many of them no doubt were intended 
merely to sound the market as to prospective supplies. 
There was an increased volume of actual business trans- 
acted, but traders hesitated to commit themselves far 
forward. There is the further question whether prices, 
so long unsettled, are now finding their true level. In 
many quarters it is considered that rock bottom has been 
reached in most departments, and once that idea is gener- 
ally held, forward contracting may be expected to be 
resumed. It is satisfactory to note that according to 
appearances a halt has been called in price cutting by 
continental shippers. They still want business, and busi- 
ness in the British market more especially. Some of them, 
however, are asking themselves if it is worth taking at 
the present prices. The attitude is cautious, though there 
is far more material being offered than the market can 
absorb. A little new business has resulted from recent 
revisions of native iron and steel prices, 


Imperial Taxation. 


The burden of Imperial taxation. has been the 
topic of considerable conversation in Midland iron and 
steel and engineering circles this week. It was brought 
to the front on Saturday last by Mr. H. B. Jacks (Birming- 
ham), who, addressing the members of the Staffordshire 
Iron and Steel Institute, said that whatever Government 
was returned in this election it would have to give serious 
thought to the intolerable burden of Imperial taxation, for 
no country could go on indefinitely taxing its population 
to the extent of £15 to £16 per head when it had to com- 
pete with nations the taxation of which was under £7 
per head. He had made inquiries in several iron and steel 
manufacturing districts, and had been favoured with 
figures from well-known firms which showed clearly that 
in 1923 the cost of local taxation, workmen’s compensa- 
tion, and national insurance had increased to between 
two and three times the cost of these services in 1913. 
How, he asked, could their industry eontinue to carry over- 
head charges such as these? Industrialists hereabouts 
would welcome any reduction in taxation as being a 
distinct fillip to trade, and are hopeful that once settled 
the new Government will give its serious attention to this 
vital question. 


Better Steel Prospects. 


The steel trade is anything but bright, though 
it would appear that the recent reductions in construc- 
tional steel have given a little stimulus. In some quarters 
it is held that quite a little revival is beginning to make 
itself evident. Constructional engineers have had a steady 
inflow of inquiry during the week, and numerous tenders 
are in the market which will call for a considerable aggre- 
gate of steel if all goes well in the near future. At the 
moment, it is to be feared, it is the foreigner who is reap- 
ing the advantage. Material has been selling for shipment 
from Antwerp at lower prices than ever. There is still 
a lack of heavy orders for rails, joists, &c., which enable 
continuous rolling and full tonnage to be turned out. The 
trade to ensure profits wants something more than struc- 
tural business to utilise the great capacity of the modern 
mill. Shipbuilding still lags and the railways are slow in 
placing the orders for rail and track material, which they 
are well known to need in large quantities. Prices are 
steadier than they have been, and a continuance of this 
stability will mean more confident buying. . Foreign 
competition is still formidable. The Belgian works are 
anxious for business, and offer deliveries in this district 
within four or five weeks. Finished steel bars are being 
quoted at £5 15s., f.0.b. Antwerp, a price much below the 
native figure. This material is being largely used by Bir- 
mingham merchants in the execution of orders sent direct 
to the Far East, South America, &c. Foreign billets are 
obtainable at £6 to £6 5s., against the English price of 
£7 10s., but no attempt is beimg made here to meet this 
competition, which is solely due to the debased currency. 
Recent efforts to stiffen continental semi-finished steel 
prices have proved abortive. 


Galvanised Sheets. 


Makers of galvanised sheets continue well sup- 
plied and mills report « good home demand and some 
renewal of activity on export account, but although in- 
quiries are numerous, the business booked is scarcely suffi- 
cient to balance the production, and prices have fallen 
lower. There is no difficulty in getting early delivery, 
and producers are glad to augment their programmes at 
£17 12s. 6d. to £17 15s. for 24 gauge corrugateds. This 
is a fall of from 2s. 6d. to 5s. per ton on the week. Black 
sheets are sti!l in good demand, especially in the thinner 
gauges, but the bulk of this business is:pldced’ om the coast. 


Scrap. 


Steel scrap continues @ quiet market, although 
merchants are willing to accept £3 10s. Many consumers 
have suspended deliveries, now having large stocks in 
hand. Germany is reported to be buying scrap. This is 
quite a usual development during a period of low prives. 
It is understood that this is one form of preparation for 
the era of vigorous competition on which that large steel- 
making country has already entered. 


Staffordshire Bar Iron Prices. 


Staffordshire manufacturers of bar iron, with the 
exception of those producing best class bars, have been and 





are still badly needing orders, and they have now decided 
to try the effect of price reduction in seeking to stimulate 
business. Yorkshire bars have been reduced by 10s. to 
£13, and Lancashire by a similar amount to £12 10s. 
The reduction by Staffordshire makers is 5s., bringing 
Crown bars to £12 15s., and second quality, used for nut 
and bolt making, to £11 15s. In both of these departments 
competition has been keen for some time, and with regard 
to nut and bolt iron, rivalry from abroad has been and is 
particularly acute. Even with the reductions now made, 
there is still a good deal of disparity between English and 
foreign prices. With Belgian No, 4 bars coming in at 
about £7 10s., the amount of business which falls to the 
lot of the home producer is necessarily slender. The great 
disparity in continental and British prices is, indeed, the 
controlling factor in the whole situation. Makers of 
marked bars, who are fairly supplied with orders, still 
retain the £15 figure. Gas strip is for the ‘present un- 
changed, and moderate quantities are called for by the 
tube trade, which has very fair order books. 


Pig Iron Orders. 


There is a somewhat brighter tone im the pig iron 
department, for it is felt that prices have reac rock 
bottom. Indeed, adjustments can hardly go much farther, 
if the smelters are to enjoy any remnant of the concession 
on furnace coke. There has been a certain amount of 
contracting, but in some cases the prices are so low that 
the makers are not eager for the business, especially as 
they are hoping for more profitable orders shortly, Some 
of the orders placed have for their object the relief of 
users of pig iron, who bought through merchants som 
tume ago at higher prices than those now current, and want 
to have their consignments mixed with parcels of the 
cheaper iron now obtainable. The Midland production 
now approximates much more nearly to market require- 
ments. Values are fairly steady. North Staffordshire 
forge is quoted £3 16s. per ton at furnaces and No. 3 
foundry £4 5s. Northamptonshire forge ranges between 
£3 9s. and £3 10s., and foundry commands £3 lis. Derby- 
shire forge is in small request at £3 1l5s., but foundry 
material sells better at £4. 


Research Medal. 


At the opening of the winter season of the Staf- 
fordshire Iron and Steel Institute at Dudley on Saturday 
last, the Institute Research Medal, to be competed for 
annually by students in the lecal technical schools, was 
presented to Mr. 8. Dodd, of Walsall, for his research work 
and ron ‘‘ Grain Growth in Mild Steel.” This was 
the first medal to be presented by the Institute. 

Const ional Engi ae 

Tt was stated on ‘Change in Birmingham this 
week that there has recently developed a better demand 
for structural steel. Reports from the constructural 
engineering industry go to show that work is opening out, 
a lot of inquiry having come to leading firms, who are 
busy preparing tenders. Some of these are for good 
tonnages, covering bridges, factory extensions, dock 
works and many other structures, indicating that manu- 
facturers are looking for heavier demands, and are extend- 
ing their plant and accommodation accordingly. The 
very finely cut prices for bridge structures give little 
promise that this work will be placed in this district, 
firms nearer the coast accepting prices which are often 
out of the question here. A good margin of inquiry in 
other lines encourages the hope that some useful steel 
orders will eventually find their way to Midland works, 
and it is anticipated that business may yet be done on a 
larger scale during the remaining two months of the year. 


Rolling Stock Business. 


Many of the large rolling stock concerus in the 
Midlands are at the moment well employed, some of them 
operating up to about three-fourths capacity, and work in 
hand will, it is stated, keep the shops going up to the new 
year. Beyond that point prospects are uncertain, but 
there are inquiries which encourage hopes of continued 
activity. Internal competition for business at home is 
keen, however, and abroad, Germany, Belgium and 
Czecho-Slovakia are cutting the prices very fine. The 
export trade, on which in ordinary circumstances our 
carriage and wagon builders rely for the bulk of their 
employment, is making but a gradual recovery. Just at 
present it seems as if supply had increased much faster 
than demand. The position of the industry on the whole, 
however, is considered fairly satisfactory. 


Railway Orders for Birmingham. 


The Buenos Aires Western Railway, Limited, of 
River Plate House, London, has placed orders in connec- 
tion with the augmentation of rolling stock, with the 
following Birmingham firms :—The Birmi Jarriage 
and Wagon Company, Limited, of Smethwick, eleven first - 
class and three second-class motor coaches ; the Metro- 
politan Carriage, Wagon and Finance Company, Limited, 
of London and Birmingham, underframes and bogies for 
ten first-class and three second-class trailers. 


Unemployment. 


There has been a further slight reduction in the 
nwnber of persons out of werk in the Midlands during the 
past week, and this gradual improvement in the labour 
position is considered most satisfactory under the existing 
conditions. The figures have fallen during the week from 
146,741. to 145,867. The total is distributed as follows :— 
Men, .102,661; boys, 2494; women, 37,296; girls, 
3416, The figures for the principal Midland towns are :— 
Birmingham area, 36,114; Bilston, 2892; Coventry, 
3366; Cradley Heath, 5080; Derby, 2156; Dudley, 
4426; Hanley, 3279; Oldbury, 1997; Smethwick, 
5081 ; Stourbridge and Brierley Hill, 4020 ; Tipton, 2430 ; 
Walsall, 5579 ; West Bromwich, 3718 ; and Wolverhamp- 
ton, 6138. 
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LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER. 


General Outlook. 


Tue general condition of the iron and steel trades 
shows no change in the Lancashire district this week, 
and very little new business has been possible. Buyers 
and sellers are alike inclined to hold back, or were up to 
the time of writing, simply because of the uncertainty of 
the political situation. The results will, of course, be 
known when these lines are in print, but they will come 
in too late to affect this week’s business. The non- 
ferrous metal trade is not likely to be affected by any 
possible Government action under the ‘ * Safeguarding of 
Industries Act,”’ but this cannot be said of the iron and 
steel trades, for there would seem to be quite a large 
number of people here who anticipate—in a certain 
political event—that restrictions will be placed on the 
present business of importing cheap foreign iron and 
steel. The chances of this are, however, not yet quite 
strong enough to start consumers buying up stocks of 
material in anticipation of a stoppage in the foreign 
supply. 

Metals. 

The improvement in the non-ferrous metal market 
continues, although its progress is rather slow in copper 
and srelter, and those two metals have the appearance of 
being dragged forward by tin and lead. It is, however, 
probable that some rather better influences are at work 
in the copper market. It was anticipated some time ago 
that if the German Joan went through copper would be 
benefited by it; and the slightly higher prices for the 
metal may easily be the result of quiet European buying. It 
must not be forgotten that copper is a cheap metal, and 
that there is very much more room in it for an expansion 
of prices than in any other of the speculative metals. 
Aluminium no doubt has also room for expansion ; 
for when we consider thet aluminium goes three times as 
far as the heavier metals in its ordinary employment, 
and that its uses are constantly developing, we must 
admit that it also is one of the metals:' The 
decision to resume the issue of official figures relating to 
the statistical position will be welcome here. There has 
been some increase in the visible stocks of refined copper 
in America, to the extent of perhaps about 20 per cent. ; 
but it is well known that the hand-to-mouth buying policy 
of consumers, which has lasted a long time, must have 
reduced the “ invisible *’ stocks ; i.e., the amount of copper 
remaining in the hands of consumers. That this is low is 
really of more importance than that the other is higher ; 
for if any general belief in a rise in prices should develop 
in the minds of consumers, it is evident that low stocks 
at their works means a very large reserve of what we may 
call “ buying power.” In America there is a tendency 
to increase the premium upon forward deliveries, and this 
must be taken as a favourable sign. Here, of course, 
there is not much disposition to buy anything this week, 
but the copper market has a cheerful a ce. Tin 
has been a firmer market, and although a set-back is not 
improbable, on the whole the position seems to improve. 
Business here is in small lots only, but there would seem 
to be rather more confidence in the future. There seems 
to have been some improvement in the tin-plate trade in 
America, although that is not yet nearly so good as it 
was last year ; but possibly American buying of tin will 
be stimulated. ‘The market here for lead has been 
very strong, and we are now again close upon the record 
prices of last spring. For English lead nearly £40 has 
to be paid here, and about £39 for foreign. Dealers are 
very anxious to get hold of lots of scrap lead, and are 
paying very high prices for it. Spelter is quiet and only 
a little higher in sympathy with the other metals. 

Pig Iron. 

The markets here for foundry iron are quiet but 
fairly steady. Of course, no business of importance was 
expected this week, so that sellers are not disappointed, 
but it is hoped that rather more activity will be seen next 
month. The prices are now near the bottom, even if 
makers are too sanguine in their belief that an absolute 
rock-bottom has been reached. Consumers, of course, 
are doubtful about Derbyshire iron at 80s. at the furnaces, 
because Northamptonshire makers have already gone 
down to 70s. But if the Cleveland market does not fall 
any more it is quite possible that Derbyshire will remain 
where it is, at any rate for atime. In Manchester 87s. 6d. 
to 88s. delivered seems now the regular price for No. 3 
foundry iron. Seotch foundry is still officially at 90s. 
on trucks, or equal to 106s. 6d. per ton in Manchester, but 
there are certainly sellers here of good brands at 105s., 
and perhaps at less. East Coast hematite iron is weak at 
something under 100s., and theoretically this class of 
pig iron ought to be dearer than Scotch foundry iron. 
There is no disposition here yet to buy iron for forward 
delivery, but no doubt this will come so soon as consumers 
are convinced that there is nothing more to wait for. 


Finished Material. 


The markets for manufactured iron and steel are 
waiting for something to turn up. Neither buyers nor 
sellers are anxious to commit themselves until they/know 
which way the election will go. Manufacturers of steel 
do not offer any further concessions ; but sections, such as 
joists and angles, can be bought here at £9 per ton, and 
one hears of steel plates at £9 15s. Only a small retail 
business is passing here in either steel or iron. Makers 
of the latter do not find buying to be any better at £12 10s. 


for bars than it was at £13.; but, of course, if there should | to 


be a prospect, after the election, of getting foreign bars 
and foreign steel under the “ Safeguarding of Industries 
Act,” it is then possible that Lancashire iron might com- 
mand the prices which the makers think necessary in a 
interests of the trade. Meantime business is largely in 
abeyance. 


Scrap. 
One has rarely experienced a worse time than the 
present in the scrap trade. Of course, prices have been 





seen on a very much lower level; but the expenses of the 
trade were, in those days, not more ‘tan 30 per cent. 

what they are now. Some of the cheaper kinds of scrap, 
such as steel turnings, do not now bear the costs of collec- 
tion and distribution. Heavy steel scrap is not much 
bette: in this respect, and dealers in Lancashire are rather 
reluctant to pay even 60s. per ton for it. The forges in 
the Lancashire district are now offering from 77s. 6d. to 
80s. delivered for good heavy wrought scrap. For cast 
scrap the demand from the foundries is only very poor, and 
it is said that. some sales have been made at 75s. per ton ; 
but, as a rule, dealers here ask 80s, for good broken machi- 
nery scrap. 


George Saxon. 


Mr. George Saxon, whose deeth I regret to 
announce occurred on Sunday last, the 26th insi., was the 
eldest surviving son of the late George Saxon, the founder 
of the engineering business now carried on under the title 
of George Saxon, Limited, w, Manchester. He 
received his training at the works, being chiefly identified 
with the commercial side of the business, and at the time 
of his death held the position of director. He was a 
member of the Institution of Mechanical Engineers, and 
also of the Manchester Association of Engineers. In 
connection with the latter he held the position of hon 
treasurer for fifteen years, and on his ion of that 
office, through failing health, he was made a life member 
of the Association. 


Barrow-1y-FurNess. 
No Improvement. 


There is no imprcvement in the hematite pig 
iron market, and makers are marking time. Certainly 
much iron is into stock in view of the fact that the 
steel departments, such as the rail mills, are taking nothing. 
Eleven furnaces are still in blast. The district could do 
with less, but damping down is a costly business, 
makers are putting off action in that direction in the 
of there being some improvement. Such orders as are being 
dealt with are for small tonnage, and there is no inclina- 
tion on the part of buyers to place orders for forward 
delivery. The outlook continues to be very unsatis- 
factory as regards the home trade, and as for overseas 
business there is very little being done. There are occa- 
sional orders placed, but the quantities are not large. 


Iron Ore. 


The same state of affairs exists in the iron ore 
trade, which, in view of the quietness in the iron trade, 
is suffering. There is not much ore going out of the 
district, and the local demand, seeing that only eleven 
furnaces are in blast, is very moderate. The same remark 
applies to the foreign ore trade, which is restricted. There 
are cargoes of Spanish ores arriving regularly, but the 
tonnage is not heavy by any means. 


Steel. 


In the steel trade there is very little being done, 
and the prospect is not good. 


Shipbuilding and Engineering. 


The shipbuilding and engineering departments 
continue to be brisk, and the keel of the cruiser ge 
land has been laid. There was no ceremony. In the 
engineering ts Vickers are active, and orders 
for various installations, &c. &c., have recently been 
booked, and there is every prospect of further contracts 
being secured in the early future. 








SHEFFIELD. 
(From our own Correspondent.) 
Poor Demand for Billets. 


THE open-hearth steel trade of the district has 
now recovered from the recent strike, and the three great 
firms which were rendered idle are working on @ good scale 
again. The United Steel Companies, Limited, have 
fifteen furnaces in operation, while at Samuel Fox and Co.’s 
and the Parkgate Iron and Steel Company the amount of 
plant at work is rather more than was the case before the 
strike. The bulk of the men who lost eight weeks’ em- 
ployment as the result of the dispute are back at work. 
At all the establishments named, however, a poor 
for billets is reported. For the most the output is 
going to their subsidiary plants to be rolled into wire rods, 
sections and strip. Last week-end the steel makers decided 

to reduce the price of acid billets by £1 per ton. They 
poe enabled to do so by the fact that costs of production 
have recently come down, so far as materials are con- 
cerned, though not in wages. Dullness characterises the 
market for iron and steel scrap. Both blast-furnaces and 
forges have made very small calls for serap for @ consider- 
able time, so much so that prices are hardly quotable. 
The forges are now making a rather better inquiry, and 
anticipated that demand will increase following the 
reduction in the price of finished iron. 


Round the Departments. 


A good deal of activity is maintained in the rail- 
way steel departments, although, as previously pointed 
out, there is not enough work to keep them fully em- 

At one or two rolling mills, operations have had 
reduced owing to a shortage of orders. The motor 
trade continues to take good quantities of steel and tools, 
and the cold-rolled steel and wire departments are fairly 
brisk. A good amount of business is being done in machine 
knives, builders’ tools and material, farm and excavating 
tools. Very little work is on hand at the heavy iron- 
foundries. The position of the crucible steel trade is still 
very unsatisfactory. Only a few firms are enjoying a 
ve supply of orders, and many of them are for only 
small quantities. The continental demand for the best 









state of the exchanges. The material is wanted as badly 
as ever, but, when deflation raises the cost to the consumer 
to three or four times that at which it is invoiced from 
Sheffield, the handicap under which the trade is suffering 
becomes apparent. 


A £220,000 Shipbuilding Order. 


A useful amount of work should come to tho 
heavy steel trade of Sheffield as a result of the building o/ 
vessels for the Mersey service by Cammell, Laird and Co., 
Limited. The vessels in question are two passenger ferr, 
boats and two cargo boats, and Messrs. Cammell’s tende, 
amounted to £220,000. The acce of the tender i, 
recommended by the Birkenhead erries Committee, anc 
by the time these lines appear in print wrint the recommenda 
tion will probably have been confirmed by the Town Coun 
cil, The Employment Grants Committee has sent « 
letter intimating the terms on which it would be prepare | 
to advance 50 per cent. of the interest on the loan to meet 
the cost of the steamers for a period of fifteen years. Th. 
builders a-e pre to deliver the first vessel in abou: 
eight months after the signing of the contract, and t) 
others at short intervals. 


Growing Trade with Russia. 


If trade with Russia could once more be restored 
on @ normal scale, it would make a g‘eat and beneficial! 
difference to Sheffield. In pre-war times large quantitie~ 
of saws, files, reaper sections and other goods were sent 
out to that country, and the trade was a very valuable 
one. The progress being made towards recovery is ~’er) 
slow, but some advance is being registered. Orders fo: 
files, tools, steel, &c., have been on @ growing scale a’! 
this year, and the volume of trade is now im excess o! 
anything known since the conclusion of the war. The 
trade is done on a strictly cash basis. The manufacturers 
could get many more orders if they were prepared to give 
credit, but that they refuse todo. The firms participating 
in the trade number about half-a-dozen. 


Cutlery and Plate. 


In the cutlery and plate industries there is a 
continuance of the greatly increased activity which was 
noted last week. The rush is for the Christmas trade, and 
will probably last until practically the end of the year. It 
is of a more marked character than has been experienced 
for several years. The output of stainless steel table 
knives is very large, and a welcome amount of activity 
exists in the pen and pocket-knife ts. Safety 
razor blades are being turned out in ever-increasing quan 
tities ; im fact, the Journal of the Sheffield Chamber of 
Commerce states that this trade has doubled within a 
year. At several works engaged in the plate trade a 

of women workers is reported. In silver and 
plated hollowware, however, conditions are not so good, 
and — of the skilled hands are unable to find full em- 
awe The home demand for goods suitable for 

mas 


presents is better than last vear’s, and large 
consignments of similar articles are being sent out to 
Australia, New Zealand and Canada. 
A Patent Revoked. 


Last week Sheffield received information that a 
patent for articles made of stainless steel, which was 
ted in the Union of South Africa in 1918 to Mr. Harry 
Brearley of Sheffield, has been revoked. The patent has 
been challenged by a combination of British steel manu- 
eco © on the ground that stainless steel cutlery was 
into, and sold in, South Africa before registra- 

tion was obtained. 


A Cutlery and Plate Amalgamation. 


The proposed amalgamation of the old-estab- 
lished firm of Martin, Ha!! and Co., Limited, with that of 
Gladwin, Limited, to which reference was made a week or 
two ago, has now been agreed to by the shareholders of 
Martin, Hall and Co., although a number of them did not 
welcome the scheme. Messrs. Gladwin are to acquire the 
ordinary and preference share capital of Martin, Hall and 
Co. by an exchange of scrip, on the following terms : 
One ik per cent. preference share in Gladwin’s is to be 
given for each six ordinary shares in Martin, Hall's, and 
three of Gladwin’s preferences for each four of Martin, 
Hall’s 8 per cent. preferences. Messrs. Gladwin’s prefer- 
ence shares will not become cumulative until August Ist, 
1926, but it is anticipated that the dividend will be paid 
prior to that time. 


A New Technical College. 


A development of much interest to the engineer- 
ing trade has been inaugurated at Chesterfield, where the 
foundation stone of 4 new technical college has been laid. 
The building owes its erection to Alderman G. A. East- 
wood, who is prominently connected with the wagon- 
building trade in Chesterfield, and who has given the site 
and £25,000. The college will provide laboratories, work- 
shops, drawing- -offices, and class-rooms for _ domestic 
science, buil science, engineering and mi The 
section to be burlt first will contain on the an 
engineering laboratory, 50ft. by 25ft., a boiler-house and a 
metallurgical laboratory adjoining, an electrical laboratory 
46ft. by 25ft., and class-rooms; on the first floor, engi- 
neering and drawing. -offices, a mining laboratory and a 
mining drawing-office ; arid on the second floor, a mecha- 
nical laboratory, physics laboratory, and two class-rooms. 


Chesterfield Tramways. 


Readers may recollect @ paragraph in my letter 
of October 10th, drawing attention to the future of the 
tramway system, and the recommendations 
of Mr. A. Baker, general r of the Birmingham 
municipal aloes | After considering Mr. Baker's rt, 
the Tramways Committee has now expressed the opinion 
that the time has arrived for the present system to be : 
replaced by another method of transport. ecient 8 
have been made for members of the Council to visit Wolver- 
hampton and to inspect the trolley vehicles 








qualities of Sheffield steel is very much restricted by the 





and motor omnibuses in operation in those towns, 
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Colliery Progress at Askern. 


In their annual report 8. Instone and Co., Limited, 
refer to the progress made at their Askern Gollie: near 
Doncaster. They state that the development woftk)has 
proceeded satisfactorily during the past year, and that the 
output shows @ steady increase, and but for the recent 
increase in the miners’ wages and the condition of the coal 
trade to-day generally, would have proved remunerative. 
A modern coal washery has been erected at Askern, 
adjoining the colliery, and isworking satisfactorily. During 
the year & controlling interest in the Hoyland Silkstone 
Colliery and a by-products plant has been acquired by the 
company upon what the board considers favourable terms, 
and the directors are carefully considering a scheme of 
entire electrification of this property. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
Better Business in Iron Trade. 


A MORE optimistic tone permeates iron trade 
circles in the North of England. It was generally antici- 
pated that no improvement could be looked for until 
after the election, but regarding a change of Government 
as a foregone conclusion, consumers have evidently been 
convineed that nothing is to be gained by waiting, and 
have come forward with a fair volume of business. Con- 
fidence has, in fact, been restored, prices seem to have 
become more or less stabilised, and consumers are not 
merely - buying supplies to meet early uirements, 
but are also arranging forward contracts. f one big 
firm of pig iron producers it is stated that the make has 
been entirely sold to the end of the year, and other firms 
report @ more active market than at any previous period 
since the spring. There has certainly been a much better 
home demand for foundry iron, and as there is not a big 
surplus of this iron for the open market, consumers who 
delay purchases may find difficulty in covering their 
requirements. In view of the recent expansion of busi- 
ness, makers @re not inclined to cut prices, and a quotation 
of 80s. per ton for the standard No. 3 quality of Cleveland 
pig iron is now being fairly rigidly adhered to. No. 1 
foundry iron is still quite scarce at 85s. ; No. 4 foundry is 
79s. ; and No. 4 forge, 78s. 

Hematite Pig Iron. 

There is also a marked improvement in the East 
Coast hematite pig iron trade. The home consumption 
does not show much expansion, but there is a better 
export demand. Apparently consumers abroad are pre- 
pared to pay a little more for local iron of established 
reputation as to quality, and sales are being arranged on 
the basis of 87s. per ton for mixed numbers, and 87s, 6d. 
for No. 1. 


No new business is reported in foreign ore owing 
to the limited consumption, and the quotation of 21s. 6d. 
per ton for best Rubio ore is purely nominal. The fuel 


market remains steady, with good Durham furnace coke 
at 25s. per ton delivered at the works. 


Manufactured Iron and Steel. 


The more favourable influences which are now at 
work are also reflected in the manufactured iron and steel 
trade. Buyers are no longer content to purchase from 
hand to mouth. On the contrary, they are beginning to 
negotiate contracts, and whilst the stream of business 
is not yet in full spate there has nevertheless been a 
definite improvement during the week. More orders 
and more inquiries are on the market, and the steel makers 
seem convinced that with them, too, the turn of the tide 
has been reached. Prices show no change except that 
galvanised corrugated sheets and black sheets are easier 
owing to the drop in the price of sheet bars. Corrugated 
sheets, 24 gauge, are now quoted at £17 10s. per ton and 
black sheets at £12 10s. per ton. 


The Coal Trade. 


The position in the Northern coal trade is still 
very discouraging. While merchants receive numerous 
inquiries from abroad, the foreign customer's idea of 
value is still below that of shippers’ or colliery fitters’ 
views. Transactions, accordingly, mature very slowly. 
Contractors have considerable quantities of coal for dis- 
posal for November and December, and the lack of definite 
business and the poor prospects abroad are ceusing them 
to show some eagerness to clear their commitments, but 
at the same time they are not prepared to operate at low 
prices or for forward positions, preferring to wait, and, if 
necessary, simply operate from day to day. Indeed, 
rather than quote prices below those recently. ruling, 
collieries are more and more inclined to close their pits. 
This is borne out by the announcement by the Crawlington 
Coal Company of its intention to close its Dudley, Hart- 
ford and Lamb pits in a week's time, which will affect 
2000 men. The decision has been made with great 
reluetance, but it is imperative, in view of the depressing 
period in the mining industry, the high cost of production, 
the absence of business in both home and continental 
trade, and the low prices offered. The directors of the 
company express the hope that this policy will be of short 
duration, and state that arrangements will be made to 
reopen the pits as soon as the coal trade assumes an 
economic basis. This reflects the position other coal 
companies will have to face if the present ion 
contmues. The prices offered from the Continent’ are 
much lower than the quotations nominally obtaining at 
home. It is thus quite obvious that the collieries cannot 
wry on under the prevailing conditions, and it is feared 
that more will be aflected by the unsatisfactory nature of 
economic conditions of the industry. The steam coal 
section presents no new features, production still out- 
stripping the demand, but a fair business continues to be 


quieter than at the beginning of the month, but a fair 
number of large sized boats are coming to the chief load- 
ing places, and the tone rules steady. The coke trade is 
very quiet. Stocks of all makes are excessive, and séllers, 
especially contract holders, are very keen to . Gas 
coke is & weak trade, and quoted freely at from 32s. 6d. 
to 34s. Patent oven coke is weak at 22s. 6d. to 24s. 





SCOTLAND. 
(From our own Correspondent.) 
Acute Depression. 


Tue depression in the steel, iron, coal and kindred 
industries continues to deepen, and authorised opinion is 
all against any material improvement this year at least. 
Unsettlement at home and competition in foreign markets 
are factors amongst others that present a very obscure 
picture, and increasing difficulties only help to blacken the 
outlook. So far as the Clyde is concerned, shipbuilding 
orders are being lost to foreigners owing to the high costs 
of production, while competition in steel, iron and coal 
becomes more acute. In most instances, home prices, 
despite reductions, remain considerably above the German 
and continental prices, and only where British material 
is specified has the home manufacturer a real competitive 
chance. The situation is such, however, that even the 
lower-priced foreign offerings are receiving scant atten- 
tion. The political position may be responsible for a 
decrease in business activities during the past fortnight, 
but it is doubtful if the general outlook is much affected. 
That may be more epparent after the result of the voting 
is known. Meanwhile, on "Change proceedings are of the 
quietest, neither sellers nor buyers being at all anxious 
to take the merest risk in any shape or form. Caution is 
the watchword in all directions, and the passage of time 
has only strengthened the movement. All told, trade in 
general is, to say the least of it, in a most unsatisfactory 
condition. 


Steel and Iron. 


Business in the steel and iron trades has not 
progressed during the past week ; in fact, the movement 
has been in the opposite direction. The reduction in 
steel prices has brought out a few extra specifications, but 
producers are not sanguine of any addition to the amount 
of firm orders forthcoming. Makers report keen competi- 
tion from home producers, as well as from the Continent, 
though quotations from the latter show a much greater 
margin compared with Scotch prices. A considerable 
portion of the producing plant is idle. Steel ship and 
boiler plates and sectional materials are especially slow 
to.move. Sheets are better, but chiefly in respect to 
galvanised varieties. The lighter black sheets are com- 
paratively busy, but heavy descriptions are inactive. 
Heavy gauges have been reduced by 10s. per ton to £12, 
while lighter gauges have been reduced from 10s. to 20s. 
per ton. Galvanised corrugated sheets have been quoted 
5s. per ton cheaper at £18 5s., f.0.b. Glasgow. All descrip- 
tions of bar iron are greatly in need of new orders. New 
business is very limited, both for home or export delivery, 
and the same may be said of the re-rolled steel department. 
The latter material can be obtained between £9 and £9 5s. 
per ton for home or export delivery. Pig iron is @ very 
dull market. The output is on @ meagee basis, but is 
still equal to all demands, and there is little doubt that a 
really good order could be put through at lower than 
current terms. 


Coal. 


The past week has only served to accentuate the 
distress in the Scotch coal trade. Foreign competition 
continues to play a most destructive part, and the outlook 
is far from bright. During the past few weeks the prices 
of certain fuels have been upheld, but these have now 
practically all given way, and the general tone is decidedly 
weak. ‘The export demand is far below normal, and 
collieries in all districts. are greatly in need of fresh orders 
for all descriptions. Buyers are reducing their orders to 
the lowest possible minimum, and are thereby securing 
the cheapest ‘prices current at the moment. Moreover, 
many holders of fuel bought at the higher prices current 
some time ago, and are now forced to dis of their 
holdings at considerable financial sacrifice. In fact, the 
financial situation in this respect is causing much anxiety. 
In Lanarkshire the prices of ells and splints can hardly 
be maintained, and treble and double nuts also show 
weakness. Fifeshire and Lothians steams are also declin- 
ing. Single nuts, pearls, drosses, &c., in all districts are 
extremely difficult to dispose of. Aggregate shipments 
amounted to 246,272 tons, against 231,126 tons in the 
preceding week and 322,608 tons in the same week last 
year. The home market is also in a difficult position. 
Industrial demands are extremely light, and household 
fuels are not too busy. Municipal undertakings are taking 
good deliveries, but are being p to augment their 
stocks. 





WALES AND ADJOINING COUNTIES. 


(From our ewn Correspondent.) 
Coal Trade Outlook. 


In the absence of much fresh business coming 
along for current shipment there has been a little more 
attention paid to operations over next year, but so far as 
the coal-exporting section and foreign derdt owners are 
concerned, there is no indication that they are in a hurry 
to fix up their irements. The outlook for the future 
is so uncertain that it is very questionable whether as 
much contracting business a; usual will be carried through, 
and, at any rate, present information shows that the ideas 
of coal exporters and coalowners display an appreciable 
difference. Business which has been done so far over 
next year has been at prices which are at least 1s. per ton 


costs of production it is practically certain that the prices 
accepted cannot be at all remunerative, but then it is 
better for colliery undertakings to have some definite 
tbusinegs on their book# Reference has already been 
made to saleg which haye been effected, and since last 
week further inquiries have come along. The British 
Admiralty authorities have come into the market, but, as 
u ual, no particular quantity is specified. The various 
collieries are asked to quote for supplies over next year. 
Of course, before the war the Admiralty took round about 
& million and a-half tons annually, but since then increased 
quantities of oil fuel have been taken, with the result that 
the amount of South Wa'es steam coal! purchased has run 
to more like 300,000 tons to 400,000 tons per annum, 
which is @ very appreciable difference. Intimation has 
also been received that the Egyptian State Railwa-s 
require tenders for about 200,000 tons of locomotive coa!s 
for delivery from January to May inclusive next, a period 
of five months, while the Sao Paulo Railways have asked 
for tenders for 85,000 tons of coals for locomotive purposes, 
for shipment from March to December next. 


Coalfield News. 


The news from the coalfield this week is more 
meagre than usual, and no doubt this is attributable to 
more interest being taken in political affairs. Items to 
hand are not, however, more encouraging except in a 
genera! way, as, on the whole, it is believed that work has 
been a trifle more regular than hitherto, In the case of 
the miners at the Windsor collieries at Abertridwr, the 
notices which were served to terminate contracts expired 
on Seturday last and, as a consequence, about 2000 work- 
men are idle. The stoppage is entirely due to depression 
in trade. On Monday last about 900 men employed at 
the Rhondda Main colliery in the Ogmore Valley received 
fourteen days’ notices. This colliery belongs to the 
Lewis Merthyr Company end work has been very irregular 
for some time there. Notices to about 700 men at the 
Taylor's Navigation colliery, Nantgarw, also took effect 
at the end of last week. and unfortuna‘ely the Blaina 
district, which has suffered considerably in recent years 
as the result of the closing of collieries, has sustained a 
blow by reason of the intimation that fourteen days’ 
notices were to be tendered to about 1500 men engaged 
at the Beynon Colliery, at Blaina. 


Newport Contract for Switzerland. 


The Newport Corporation has accepted a tender 
for a 10,000-kilowatt turbo-alternator and condensing 
plant from Messrs. Escher Wyss and Co., of Switzerland, 
at the price of £29,433. The plant includes a condenser 
to be supplied by a British firm at a cost of £9000. It was 
stated at a special meeting of the Corporation on Saturday 
last that the next British tender was £13,346 above the 
Swiss tender, and British firms came in for a certain amount 
of adverse criticism, it being alleged that they sent out 
different prices to corporations and private firms. One 
member stated that there was a difference of £9000 in a 
recent tender for the came set of machinery, the difference 
being against the local authority. 


Current Business. 


The steam coal market is no worse than it wes a 
week ago, and in some directions the conditions are steadier. 
Collieries have had the advantage of slightly better and 
more regular tonnage supplies, and, as a consequence, 
they have been able to effect the clearance of wagons more 
expeditiously, which, of course, has been refiected on 
colliery working. Coals are, however, ample to require- 
ments, and, therefore, prices have not appreciably im- 
proved. The demand from abroad is comparatively 
quiet, but a fair number of orders are held. Best Admir- 
alty are still quoted at 27s. to 27s. 6d., and second qualities 
are obtainable from 24s. 6d. to 26s. Dry coals continue 
to hold their own, and are very steady at slightly higher 
figures than superior Admiralty large coals. in the small 
coal section the better grades for bunker requirements 
are not quite so plentiful and are quoted up to 16s., but 
inferior sorts are in excessive supply. There is no altera- 
tion in patent fuel and coke, but pitwood is a steadier 
market. Anthracite coals maintain their position and 
are well booked for several months, but for prompt 
loading duff qualities and rubbly culm are rather on the 
easy side. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue Broventon Correr Company, Limited, the head office 
of which is at Manchester, asks us to state that the telephone 
number of its London office—6, Broad Street-place, E.C. 2—is 
now London Wall 1707 and 1708, 


Mr. J. C. Ervy, consulting engineer, asks us to announce that 
he has removed to 3-7, Southampton-street (second floor—lift— 
over post office), Strand, London, W.C. 2. Telephone number, 
Gerrard 4869. Mr. C, L. Elvy will also be at this same address. 
E.ecrromorors Limrrep, of Louisa-street, Openshaw, Man- 
chester, asks us to state that on and after November Lith its 
London address will be Australia House, Room 420, Strand, 
London, W.C.2. Telegrams, “ Orders, Estrand, London ;"’ 
telephone, City 5370. 

WE are asked to announce that Mr. M. M. Gillespie, of Messrs. 
Gillespie and Beales, Amberley House, Norfolk-street, Strand, 
London, W.C., who has for many represented the interests 
of Browett, Lindley and Co,, Patricroft, Manchester, has been 
appointed a director of the company. 





CONTRACTS. 





FLEMING anp Ferovson, Limited, of Paisley, in competition 
with Dutch, German, and French builders, have successful 
in securing an order from the Queensland Government for a large 
twin-screw suction dredger to be steamed out and delivered by 
the builders in Australia. 

Tue Belgian Posts and Telegraph Department has placed a 
contract with the Ateliers de Constructions Electriques de 
Charleroi for the supply of paper insulated, air space, lead-covered 
multiple-core telephone cable and for paper insulated, air space, 
lead-covered and armoured multiple-core telephone cable, the 








done in gas qualities. The trade for bunkers is much 





below current year’s contracts, and in view of existing 





contract price being approximately 1,431,000 Belgian francs. 
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Current Prices for Metals and Fuels. 


TRON ORE. STEEL (continued). 

N.W. Coast— N.E. Coast— Home. Export. 
Native 17,6 to 24/- £ a d. £ad £ a. d. 

(1) Spanish 23/- Ship Plates 915 0. -- 

(1) N. African 23/- Angles .. - 910 OO, — 

N.E. Coast— Boiler Plates . a. a _ 
Native : av Joists i 910 0. _ 
Foreign (c if.) 4 21/- Heavy Rails = 900. — 

Fish-plates a Say New ta oa 
Channels 6 -0O 6 @. £9 to £9 5 
Hard Billets .. 910 0. os 
PIG IRON. prt a eo we» Paty os 
-W. Coast— 
Home. Export. te 
fad £6. d. Heavy Rails .. .. .. 9 5 Of.. aaa 

(2) Scotzanp— Big cigs ce ides cio Oi B®: 00088 10: OF 
Homatite.. .. .. .. 415 0. no Billets .. .. .. .. 810 Otol? © OF 
No.1 Foundry .. .. 415 0.. “. mii 
Ne. SHoundry .-- -- 610 6.. ~ Bars(Round) .. .. 10 0 Otol0 10 0 

N.E. Coast— » (others)... .. .. 915 Otol0 0 0 
Hematite Mixed Nos. .. 4 7 0.. 47 0 Hoops (Best) . -16 6 O.. .- 165 0 0 
No. 1 Seyret “ae fel py a » (Soft Steel) - 19916 0. .. 1310 0 | 

Plates .. .. .. «» 915 Oto10 0 0 — 
Cleveland— » (Lanes. Boiler) .. 13 0 0. — 
No. 1 450. € 5 6 | senna 
Silicious Iron .. & #1128, . 45 0 Siemens Acid Billets 1110 0 sk 
No. 3 G.M.B. .. 40 0 40 0 Bessemer Billets a = we os 
No. 4 Foundry 319 0 319 0 — °&xom 6. 
No. 4 Forge 318 0 318 0 Tetenenediete Becie ee we Sw 
Mottled - nae Soft Basie .. .. .. 8 0 0. = 
White £ z Hoops 210 0.. .. 
Mrptanps— Soft Wire Rods Il 0 Otoll 10 0 
(3) Staffs. — MIpLasps— 
All-mine (Cold Blast) .. 10 10 0 nie Small Rolled Bars -- 9 & Otel0 0 0 
North Staffs. Forge .. 316 0 .. _ BilleteandSheet-bars .. 710 0.. . - 
" » BWoudry.. 6 5 ©.. us Sheets (20 W.G.) .. 11 10 Otol2 0 0 
Galv. Sheets, f.o.b. L'pool 17 12 6to017 15 0 
(3) Northampton— Ames... ee oe 9 EH. - 
Foundry No. 3 gee oe: BRO GO weak bee — Joists eA ru ie Ba 8? caoal 
» Forge .. .. 3 9 Oto3 10 0 Teee. co. os, os,,0¢,40 8.0.2, « -- 
“ Bridge and Tank Plates 9 15 Otold 0 0 
(3) Derbyshire— : 
No.3 Foundry .. .. 4 0 0.. Boiler Plates .. 13 20.0 ~e 
Forge .. «2 s «o B15 @ _— 
(3) Lincolnshire— 
No. 3 Foundry os oe @ 8 6. _ NON-FERROUS METALS. 
No. 4 Forge .. .. .. 40 0. Swanena— 
6 8 ok, ee Tin-glates, LC., 90 by 16 =~ 
Block Tin (cash) . 253 2 6 
(4) N.W. Coast— * (three months) 255 0 0 
N. Lancs. and Cum.— Copper (cash) os 63 7 6 
: a 15 5 Offa) _ » (three months) 6410 0 
Hematite Mixed Nos. is 10 0@) ‘ul Spanish Lead (cash) 38 6 0 
Pm (three months) 3510 0 
Spelter (cash) : 34 5 (OO 
e (three months) Mm 0OCO 
MANUFACTURED IRON * | Mawouzsren— 
Copper, Best Selected Ingots 67 10 0 
Home. Export. “ Electrolytic .. .. 68 10 0 
fad fed iC Strong Sheets .. 93 0 0 

SooTrLanp— Fe Tubes (Basis price) , os 8 
Crown Bars 12 00 _ bata el tm 0 O11} 
Best a _ — Condenser > a 

ai eninina Lead, English 40 0 0 
Common Bars 12 0 0 _ aligned edict 

Lanos — 

Crown Bars. Se S&S ee — 

Second Quality Bes .. 18 0.6 .. —_ FERRO ALLOYS. 

Hoops 5A. Baer mcer.< 1416 0 (AU prices now nominal.) 
Tungsten Metal Powder .. 1/8} per lb. 

8. Yorxs.— Ferro Tungsten... .. .. 1/4}d. per Ib. 
Crown Bars .. .. .. 13 0 @.. _— Per Ton. Per Unit. 
Best we oe =e «ev ISSO it. — Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 0 0 8/- 
Hoops - 410 0. a o 6Gpc.to8pc. £23 10 0 7/9 

os 8 p.c. to 10 p.c. _,, £23 0 6 7/6 
poner 12 15 0 y ep bog 
Marked Bars (Stafis.) .. 15 0 0... as f es ms mata Hee po NM : vm 
Nut end Bolt Bars =. 1115 0... aes sie Man aiken * me 68 20/- 
Gas Tube Strip - 13 0 Otel3 5 0 zs eashen a0 1/5 per Ib. 
Metallic Chromium 69 4.8 4/2 per Ib. 
Ferro Manganese (per ton) £15 for home, 
£15 for export 
STEEL. » Silicon, 45 p.c. to 60 p.c. £12 0 Oscale6/—per 
unit 
(6) Home. (7) Export. i ee £17 17 6 scale 6/- per 
‘ £6. d. £ad unit 
(6) pape ate » Vanedium.. 18/3 per Ib. 
oer. BD ce . * —_— ps olybdenum i. 7 
Ship Plates, jin. and up 915 0.. _ = Thani orb free) s Hmph 
Sections .. ° oe: os Oe 0 a _— Nickel (per ton) . Z. £155 
Steel Sheets, %jgin.to fin. 12 0 0 .. ad Cobalt . fatae 10/- per Ib. . 
Sheets (Gal. Cor. 24B.G.)  — 10:0: | phamtahees tpetten) ss £130 


(1) Delivered. 


(6) Home Prices — All delivered Glasgow Station. 
coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0 b. for export. 
+ Latest quotations available. 


according to analysis ; 





(2) Net Makers’ works. 





(3) f.0.t. Makers’ works, approximate. 


Boiler Plates 10/— extra delivered England. 


open market, round about 22/6 to 25/— at ovens. 








FUELS. 
SCOTLAND. 
LaNaRKsatnE— Export. 

(f.0.b. Glasgow )}—Steam 17/3 
” v ts as 19/- 

* = Splint 20/- to 22/6 

” o Trebles 21/ 

” - Doubles 18,9 

” - Singles 13/- 
AyasHIRE— 

(f.0.b. Ports)}—Steam .. 17/3 
. * Splint 20/- 

” ” Trebles .. 2i/- 
Firesa ine— 
(f.0.b. Methil or Burnt - 
island)—Steam .. 15/3 to 17/3 

Screened Navigation 25/6 

Trebles .. .. .. 23/9 

Doubles .. 19/3 

Singles 13/9 

Loratans— 

(t.0.b. Leith}—Best Steam .. 17/- 
Secondary Steam a 16;- 
Trebles atten 21/6 
Doubles 19/3 
Singles 14/- 

ENGLAND, 
(8) N.W. Coast— 

Steams .. 28/6 

Household 45/- to 58/4 

Coke... +a 31/- 

NoORTHUMBERLAN D— 

Best Steams .. 17/9 to 18/- 

Second Steams 17/6 to 18;- 

Steam Smalls .. 10/9 to 11/- 

Unsereened 15/6 to 17/- 

Household 23/6 to 25/- 

Dursam—. 

Best Gas 21/- to 21/6 

Second .. 17/6 to 18/3 

Household .. 23/6 to 25;- 

Foundry Coke in 25/6 

SuerrreLp— Inland. 

Best Hand-picked Branch .. 32/- to 35/- —_ 

Barnsley Best Silkstone .. 26/-to 28/- — 

Derbyshire Best Brights + 27/+to 32/- _ 

» » House -. 24/-to 26/- — 

ao » Large Nuts .. 22/6 to 25/- —_ 

oo » Small ,, -- 14/- to 16/- _ 
Yorkshire Hards .. oe «+ 21/6 to 23/6 _ 
Derbyshire _,, -+ 21/- to 23/ oe 
Rough Slacks .. lf to 13/6 —_ 
Nutty , .. 10 to 12/- ~ 
Smalls 6/-to 8/6 — 
Blast-furnace Coke (Inland)* _ —_ 

@ » (Export) f.o.b. 25/- to 25/6 
Caapirr— (9) SOUTH WALES. 
Steam Coals : 

Best Smokeless Large .. 27/— to 27/6 

Second ,, ~ — 25)- to 26;- 

Best Dry Large .. 27/6 to 28/- 

Ordinary Dry Large . 24/- to 26/- 

Best Black Vein Large 24/- to 25/- 

Western Valley . . 23/6 to 24/- 

Best Eastern Valley Leige 23/— to 24/- 

Ordinary oe 22/6 to 23/— 

Best Steam Smalls 15; to 16/6 

Ordinary ” 13; to 16/- 

Washed Nuts oe 25/- to 31);- 

No. 3 Rhondda Lange 27/-to 27/6 
” ve Smalls 19/- to 20/- 

No. 2 » Large .. 22/6 to 24/~ 
” ” Through 18/- to 20/- 

» Smalls 10/- to 12/- 

thenniial Coke (export). . 42/6 to 50/- 

Furnace Coke neers 30/ - to 35/— 

Patent Fuel ‘ 26/6 to 28) 

Pitwood (ex chip) . 26/6 to 27; 

Swansza— 
Anthracite Coals 

Best Big Vein Taps 47/6 to 50/- 

Seconds . 45/- to 47/6 

Red Vein me ‘ 32/6 to 35/- 

Machine-made Cobbles 60/— to 62/6 

Nuts.. 55/- to 62/6 

Beans .. 40/— to 45/- 

Peas Jor. 20/- to 23 /— 

Breaker Duff .. 9/6 to 10/- 

Rubbly Culm 12/- to 12/6 

Steam Coals : 

Large .. «+ 22/8 to 23/6 

Seconds .. 22/— to 22/6 

GOs od) cect. Rowe. 14/- to 16/- 

Oargo Through .. «. .. 2s es oe 17+ to 19/- 





(4) Delivered Sheffield. 
(7) Export Prices —f,o.b. Glasgow. 
(9) Per ton f.o.b. 
(a) Delivered Sheffield or Glasgow. 





(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 
* For blast furnaces only, 16/9, with fluctuations 
(b) Delivered Birmingham. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Commercial Vehicles. 


Tur show of commercial vehicles following upon 
the Automobile Salon in the Grand Palais, Paris, was 
more remarkable for the number and variety of the 
vehicles exhibited than for any novelty in chassis con- 
struction. Nearly all the small lorries and light vans were 
shown by makers of touring cars, who, for the most part, 
utilised their standard chassis, and the prevalent type of 
motor unit suggested that manufacturers were not generally 
inclined to lay themselves out specially for the building of 
chassis more suitable for commercial use. There were a 
few exceptions, in which the chassis was designed for 
delivery vans with reinforced frame, gear-box with wider 
pinions, and facilities for inspecting and dismantling the 
transmission, but in a general way the light lorry and 
delivery van represented a side line for the makers of 
‘ouring cars. It may even be affirmed that the precarious 
ituation of many motor car firms has induced them to 
vive more attention to the commercial side of the industry 
as offering a better outlet for their enterprise. Most 
automobile firms also turn out big lorries, but this branch 
tends more and more to specialisation, there being now 
several makers who build nothing but 2 and 5-ton wagons, 
the demand for which has grown considerably during the 
past few years amongst municipalities, contractors and 
others. The variety of bodies for all kinds of haulage 
vehicles was one of the most interesting features of the 
how. In heavy oil engines for lorries little has been done 
ince the failure of one of the leading motor car firms to 
popularise its new type of engine, which at the time gave 
highly promising results, the failure being due, it is stated, 
to the inability of the cylinders to stand the high pressures. 
Great hopes are, nevertheless, centred in another heavy 
oil engine that is about to be put on the market. The use 
of pneumatic tires for public service vehicles is making 
headway judging from the number of omnibuses fitted 
with them at the show, but the financial results from the 
companies’ point of view are not yet sufficiently con- 
clusive to justify their general adoption for all services. 
On the whole, the show gave indication that while the 
heavy vehicle branch of the motor industry offers no new 
development, it is nevertheless making fair commercial 
progress. 


Commercial Treaties. 


The negotiations for a commercial treaty with 
Belgium have been dragging along so laboriously ever 
since the Armistice that it has been found necessary to 
sign a modus vivendi to avoid a complete suspension of 
business between the two countries. he first treaty was 
rejected by the Belgian Parliament and the Government 
overthrown because it was considered that the country’s 
commercial interests were sacrificed to the interests of 
the French. On account of the Free Trade policy then in 
force, the Belgians were unable to offer anything in return 
for concessions in favour of Belgian goods entering France, 
and, what was equally serious, no pressure could be brought 
to bear upon the French to induce them to modify the 
transit taxes which aimed at diverting the Alsace-Lorraine 
traffic from Antwerp to the French ports. As a means of 
strengthening their hands the Belgian legislators boldly 
sacrificed their Free Trade principles to meet these new 
conditions and drafted a particularly severe Tariff Bill, 
which is to come into operation next week. Under this 
Bill French goods would have been practically excluded, 
and the French Minister of Commerce has therefore signed 
a convention whereby the liberty previously existing for 
the importation of Belgian goods is to be restored and 
reductions are made in the tariff upon certain Belgian 
manufactures, while the Belgians obtain satisfaction as 
regards transit through Antwerp to and from Alsace- 
Lorraine. In return Belgium allows a reduction of the 
new import duties upon certain French products. 


Synthetic Petrol. 


So much prominence has been given to the 
catalytic process for producing petrol from vegetable oils 
and to the possibility of establishing a vast petrol industry 
in the African colonies that a leading chemist has anony- 
mously issued @ warning against attaching too much 
importance to the practical character of the process. 
After pointing to the repeated failures to produce synthetic 
alcohol economically, he affirms that laboratory tests can 
never give an indication of the commercial value of a 
chemical process, and that while those tests may have 
seemed conclusive, they have always failed to give practical 
results on account of the high costs. Success depends 
entirely upon getting down the costs to a commercial 
figure, and that is where synthetical processes have 
invariably failed. Basing his opinion upon laboratory 
results, and upon the assumed cost of producing vegetable 
oils in Central Africa, Professor Mailhe has affirmed that 
his catalytic process is economical and in this opinion he is 
supported by many authorities, but the anonymous chemist 
is 80 far sceptical that he declares it. to be extremely prob- 
lematical whether a petrol industry can be created on the 
plantations in Central Africa. 


Emile Bertin. 


‘ 

By the death of M. Emile Bertin near Cherbourg 
last week, France loses a naval architect who stood in the 
front rank of his profession about twenty years ago. 
Born in 1840 at Nancy, M. Bertin was selected by the 
French Government in 1886 to go to Japan and create a 
modern navy. He remained in Japan four years, during 
which time he prepared the designs for the ships and 
built the fleet which defeated the Chinese navy in 1891. 
He also designed and laid out the arsenal of Yokosuka. 
On returning to France he showed great orig:nality in the 
designing of war vessels, and was the chief authority on 
everything relating to naval construction. His literary 
contributions on naval architecture and on naval matters 
generally were considerable. 





British Patent Specifications. 


When an invention is communicated abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Speci fications be obtained at the Patent O, 
Sale Branch, 25, South fom ildings, Chancery-lane, we. 

ion; the second date, 

of the acceptance of the 


at le. each, 
Mh 4 





The date first given is the date 
at the end of the abridgment, is 
complete Specification. 








ELECTRICAL APPLIANCES. 


221,946. September 6th, 1923.—Execrro-maonetic Rerays, 
The British Thomson-Houston Company, Limited, Crown 
House, Aldwych, London, W.C. 2, and A. 8. Fitzgerald, 
Gable Lodge, Hendon-lane, London, N. 3, ; 

This relay is intended for use on alternating-current circuits 
and the object aimed at is to avoid chattering. , The flux due | 
to an auxiliary winding A which serves as a holding coil and is 
provided upon the same portion of the relay as that occupied by 
the operating winding, is arranged to influence the armature of 
the relay which is actuated by the operating winding when the 
latter is energised. The arrangement is such that the auxiliary 
winding is energised only when the relay has operated and the 
flux due to the auxiliary winding then serves to maintain the 
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armature in its closed position, irrespective of whether the | 
operating winding remains energised or not until the circuit of 
the auxiliary winding is again opened. The auxiliary winding | 
is therefore non-inductively related to the operating winding, | 
and the magnetic circuits of the fluxes produced by each winding 
are different, although both circuits include the armature | 
may be¢ommon to one another over some further portion of their | 
path. The circuit of the auxiliary winding is closed automatically | 
bo the operation of the relay in response to the energisation 

J 

| 

| 


the operating winding, and to arrange for this a contact B is 
carried upon the moving portion of the relay which co-operates 
with a fixed contact to complete the circuit of the auxiliary wind- 
ing, in which is arranged a source of potential at C.— September 
25th, 1924. 


221,995. November 10th, 1923.—Srarrine ResisTaNces For | 
Evecrric Morors, O. Kiserbye, Oehlenschlagersgade 8, | 
Copenhagen, Denmark. 

In this motor starting resistance a hollow cylinder A of 
insulating material is filled with carbon grains B supported by 

a conducting ram C. At the top one side of the cylinder is cut | 





type of coupling, and for this purpose each of the arms on the 
driving shaft is connected with a diametrically + arm on 


the driven shaft by means of @ flexible blade, and al} the blades 


eae fe 
OY 
: ey | 
lea. . ae 
oO 








engage a central fulerum, such as a bolt passing through the 
blades from side to side. The drawing shows such a coupling 
with three arms on each shaft.—September 25th, 1924. 


222,029. February 12th, 1924.-C.vTcars, Sir W. G. Armatrong, 
Whitworth and Co., Limited, Elewiek Works, Newcastle 
on-Tyne, and W. Osborne, The Box, Bramhall-lane, Bram- 
hall, Cheshire. 

This clutch, which is intended for the transmission of com- 
paratively small powers, comprises a thin ring A of a metal which 
will allow of an appreciab extension under load without 
fracture, housed within an annulus B in the enlarged end of a 
shaft C, the annulus being capable of sustaining an internal 
hydraulic or other fluid pressure applied by way of a passage D 
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through the shaft. Leakage past the ring of elastic metal is 
prevented by a circular leather E within the annulus. One side 
of the latter is formed by a detachable collar F keyed to the 
shaft and held in place by anut. A packing prevents leakage 
between the collar F and shaft C. The pressure of the expan- 
sible ring A is applied to segmental blocks G having luge which 
engage recesses in the enlarged end of the shaft C and in the 
collar F so that the blocks rotate with the shaft, but can have a 
radial movement under the action of the ring A.—September 
25th, 1924. 


222,059. May 19th, 1924.—Apsustaste Beanies, C. Jones, 
10, Great Cheetham-street Wost, Lower Broughton, Man- 
chester. 

The object aimed at in the design of this bearing is to obtain 
lateral adjustment for alignment purposes. In the drawing A 
is the bracket or frame. B is the outer member of the mounting 
and is cylindrical in form. B is bored through its contre and 
obliquely to the axis of its external cylindrical shape, thereby 
forming a hole C of true circular cross section. Slidably disposed 


| within the hole C there is a cylindrical inner member D, the ends 
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away, as shown, and it is provided with a ventilated metallic | 
eap D. The circuit is completed from the ram C to the cap D | 
thro the carbon grains, and as the ram is forced into the 
cylinder so is the resistance reduced. The specification describes 
a complete motor starter embodying this principle.— September 
26th, 1924. 


TRANSMISSION OF POWER. 


221,981. October 27th, 1923.—Fiexitste Covuriines, G. W. 
Hayter, The Northern General Company, 
Limited, Queen-street, Bensham, Durham. 

The inveutor sims at increasing the flexibility of the diathragm 





of which are shaped off obliquely to lie parallel with the faces of 
the outer member B. The inner member D is bored through its 
centre and obliquely to the axis of its external surface, forming 
a hole E of true circular cross section, the obliquity of the hole E 
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| with respect to the outer surface of the member D being the 


same as the obliquity of the hole C with respect to the outer 
surface of the member B whereby the axis of the hole E is arranged 
parallel with the axis of the outer cylindrical member B, the 
inner member being constrained to axial movement only within 
the outer member. A shaft is mounted on a ball race, the outer 
member of which is disposed in the hole E. In operation, the 
hole E may be set excentrically of the outer surface of the part B 
and the part B may be caraat in the bracket 80 as to determine 
the angular direction of such displacement. The mounting is 
therefore capable of employment for aligning beari within 
the limits of the excentricity obtainable from the oblique dis- 
lacement of the inner member within the outer member. 
Se. 25th, 1924. 


MEASURING AND TESTING INSTRUMENTS. 


218,249. April 22nd, 1924.—An Om Lever InprcatTor ror 
Sure’s Buxxers, Or, ConTaIneERs AND THE LIKE, Atlas- 
* Werke Aktiengesellschaft, of Bremen, Germany, and 
Lueder Schriever, of Luisental 7, Danzig, Langfuhr, Ger 
many. 
According to the invention, a water receptacle A placed at the 
bottom of the container and exposed to the pressure due to the 
oll column is in communication with an indicating gauge glass RB, 
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A valve or cock is es by which this communication is 
automatically closed by a weighted lever, and is o by hand 
when the oil column in the container is to be against 
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the liquid in the gauge glass. Pure water or water in which salts 
are dissolved may be used as the liquid in the gauge glass.— 
October Ind, 1924. - 


LOCOMOTIVES. 


221,968. October 12th, 1923.—Cootmxc Internat ComBustTIon 
Locomotives, L. F. R. Fell, Pear Tree Cottage, North Cray 
Kent. 


The inventor proposes to cool : he cylincers cf in ernal com- 
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bustion locomotives by using the exhaust to induce a draught up 
a chimney by injector action, and over a series of trays down 
which the circulating water is allowed to trickle. Evaporation 
of the water is made up for from tanks.—September 25th, 1924. 


219,945. June 2nd, 1924 —Awn Improvep Device ror Cootine 
ComPpressED Arr Locomotives, Maschinenfabrik Augsburg- 
Nurberg A.G., of 7, Stadtbachstrasse, Augsburg, Germany. 

The compressed air used for propelling the locomotive described 
in this specification is provded by compressors driven by Diesel 

engines. The compressors are marked A, the Diesel engines B. 

The radiator is divided into two parts C and D, one of which is 

connected to the eooling pipe E of the compressors, and the other 
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to the cooling water pipe F of the driving engines. It is thus 
possible to use hot water for ling the whilst the 


compressors are cooled with water at a temperature approxi- 
mating that of the surroundings. The cooling area of that part 
of the radiator which is used for cooling the driving engine is 
therefore relatively small, and it is possible to place the radiator 
in the space available, which is limited by the cross section of the 
engine.—October 2nd, 1-24 * 


CRANES AND CONVEYORS. 


222,034. February 25th, 1924.—Drac Ling Excavarors, 
Lobnitz and Co., Limited, and H. O. Bedgood, Renfrew. 

In this drag line excavator the usual three-part urchase for 

the hoisting rope is avoided, on account. it is said, i. of the liability 

for the bottom block to fall on the bucket and damage it, and 

its place is taken by a twin rope, the bight of which goes over a 
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pulley at the bucket, while the two ends are attached to the 
hoisting drum. At the jib head there is a double-sheaved pulley 


places by the gimballs A and the shackle B in such a manner 
that it is free to swing, but cannot twist.on itself.—September 
25th, 1924. 


MACHINE TOOLS AND SHOP APPLIANCES. 


222,058. May 19th, 1924.—Grar-ourrine Macumess, D. Brown 
and Sons, Huddersfield, A. Sykes, and H. E. Kitchen. 

This invention is concerned with the mechanism for feeding 

gear cutters into the blanks in such a manner that the same 

pee of pea is removed during each cut. The cutter head A 

ted on an hor slide B, which in turn slides on V ways 

c Cc. The whole head is moved forward on the V ways, to bring 
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the cutter up to the work, and then the head is fed forward on 
the anchor slide, to give the cut. . The feed is effected by the 
intermittent rotation of the shafts D D by means of an elaborate 
ratchet gear. This gear is described in the specification. At the 
bottom of the shafts D D there are excentric pins E which engage 
blocks F that slide in tranaverse.siots in the anchor slide and 
eae, move the cutter head forward.—September 25th, 
1924. 








Forthcoming Engagements. 





Sesretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this off 9 ashy 7 Raion Mo mommiog of the Wednesday 
of the week the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY. 


Instrrore or Marine Enorveers.—Hotel Cecil, Strand, 
London, W.C. 2. Annual Dinner. 6.30 p.m. 

IystTITuTION oF MECHANICAL ENGINEERS. —Storey’s Gate, 
London, 8.W.1. Informal meeting. ion on “ Engi- 
neering Novelties at the British Empire Exhibition.” 7 p.m. 
Junior IystirvTion or ENoIneEers.—39, Victoria-street, 
London, 8.W. 1. Lecturette, “‘ Audio-frequency Transformers,” 
by Mr. H. J. N. Riddle. 7.30 p.m. 


SATURDAY, NOVEMBER Isr. 


InstrruTe or British FounpRYMEN: Brinuinesam Brancs. 
New-street, Birmingham. Lecture, 
“The Iron Age,” by the President, Mr. T. Vickers. 4 p.m 





MONDAY, NOVEMBER 3nzp. 


BRADFORD ENGINEERING Socrety.—Technical College, Brad- 
ford. Lecture, “The Gas Turbine,” by Mr. Hugh Campbell. 
7.30 p.m. 
INsTITUTION OF PrRopucTION ENGINEERs.—The Engineers’ 
Club, Coventry-street, London, W. 1. Paper, ““ Drop Forging,” 
by Mr. Bernard Brett. . 7.30 p.m. 
Junior Instirution or Ewnorverrs: WNortra-WesTernx 
ame oag —Manchester Geographical Society's Rooms, 16, St. 
Mary’s Parso’ » Manchester. Lecture, “ Are Welding,” by 
Mr. R. Woodthorpe Strawson. 7.15 p.m. 
NORTHAMPTON ENGINEERING COLLEGE ENGINEERING Society. 
—St. John-street, London, E.C. 1. “Ideal Plant for a Trans- 
former Test Room,” by Mr. W. Tyson. 5.30 p.m. 

Royat InstiroTe oF Bnririsa 35 °° —9, Conduit- 
street, Regent-street, London, W. 1. "s 
8.30 p.m. 
Roya Iystrrution or Great Brrrarm.—Albemarle-street, 
Piccadilly, London, W.1. General meeting. 5 p.m. 

Soctety or ENcineers.—Geological Society's Rooms, Bur- 
lington House, Piccadilly, London, W.1. Paper, “ Under- 
ground London,” by Captain W. J. Liberty. 5.30 p.m. 





TUESDAY, NOVEMBER 4rz. 
InsTITUTE OF Metats: Brruineuam Locat Secrioxn.— 
Chamber of Commerce, New-street, Birmingham. Paper, 
“ Brazing,” by Mr. A. R. Page. 7 p.m. 


InstITUTE or Merats: Nortu-East Coast Loca Section. 
—Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-on-Tyne. Paper, “The Structure of Metals in its 
Relation to Elastic Failure—Part II.,"" by Mr. W. E. W. Milling- 
ton, 7.30 p.m. 
InstITUTION oF CrIviIL ENGINEERS.—Great George-street 
London, S.W. 1. Address by the President, Mr. Basil Mott. 
6 p.m. 
Instrrution oF ExvecrricaL Enctneers: Norru-WssTerx 
Centre.—Midland Hotel, Manchester. Chairman's address. 
7 p.m. 

InstTITUTION OF PETROLEUM TECHNOLOGISTs.—. prigerel oan 
of Arts, John-street, Adelphi, London, W.C. 2. Paper, 


West Yorxksurre Metaciureicat Soctety.—George Hotel, 
Huddersfield. . Address by the poner. aw t by a dis. 
cussion on “The Influence of Casting T on the 
Physical Properties of Non-ferrous Alloys.” “T 30 p.m. 


TUESDAY tro THURSDAY, NOVEMBER 4ra To 6ru. 


Smoxe ABATEMENT Leacuse or Great Barrant.—Town 
Hall, Manchester. Conf on Smoke Abat t 





TUESDAY to SATURDAY, NOVEMBER 4rx To lors. 
Suoxe Aparement Exursrrion at the City Exhibition Hall, 
ester. 


WEDNESDAY, NOVEMBER OSra. 


InstrrutTion or Cuemroat Enorneers.—-University College, 
Gower-street, London, W.C.1. Paper, “ The Water Gas Pro. 
cess,” by Dr. M. W. Travers. 8 p.m. 

InstrrvTion or Etecrrican Enorveers.—Savoy-place, 
Victoria Embankment, London, W.C. 2. Wireless Section 
meeting. Address by Mr. E H. Shaughnessy, Chairman of the 
Section. 6 p.m. 

InstrruTion oF Sanrrary Enorngers.—Holborn Restaurant, 
London, W.C. 1. Annual dinner. 7.30 p.m. 

University or Lonpon.—-University College, Gower-strect, 
London, Wc. 1. “ High-frequency Electric Measurements ” 
Lecture IL, ‘‘ High-frequency Currents and Voltages,” by Pro. 
fessor J. A. Fleming. 5 p.m. 


THURSDAY, NOVEMBER 6ra. 

Fixspury Tecunicar Cotiece.—Leonard-street, City-road, 
London, E.C. 2. Streatfield Memorial Lecture, “‘ The Chemist 
and the Fermentation Industries,’ by Mr. Julian L. Baker. 
4 p.m. 

InstrruTION oF Evecrrica. Enotineers,—Savoy-place, 
Victoria Embankment, London, W.C. 2. Paper, “ An Electric 
Harmonic Analyser,” by Messrs. J. D. Cockroft, R. T. Coe, 


J. A. Tyacke, and Professor Miles Walker. 6 p.m. 

Institution oF Mecuantcat Enorveers: Norrs- WESTERN 
Srction.—Engineers’ Club, Manchester. Paper, “ Missing 
Pressure in Gas Engines,” by Professor W. T. David. 7 p.m. 

Junior InstITrvTION oF Enoringers,—Visit to the works of 
Marine and Locomotive Superheaters, Limited, Mosley-road, 
Trafford Park, Manchester. 7 p.m. 


FRIDAY, NOVEMBER 


InstiruTION oF MecuanicaL Enoingers.—Storey’s Gate, 
London, 8.W. 1. Thomas Hawksley Lecture, “ The Trond of 
Development of Marine Propelling Machinery,” by Vice- 
Admiral Sir George G. Goodwin. 6 p.m. 

Jusion INsTITUTION OF ENGINEERS.—39, Victoria-street, 
London, 8.W. 1. eeeeeeatte. ‘History and Construction of 
the Fire-engine,”” by Mr. H. C. Jones. 7.30 p.m. 


SATURDAY, NOVEMBER 8ru. 

InstitcuTe oF Marine Enctvneers.—85-88, The Minories 
Tower-hill, London, E.1. Junior Section social and dance 
7 p.m. 

MONDAY, NOVEMBER lors. 

Instrrvure or Metats: Scortisu Locat Secrion.—Institu- 
tion of Engi and Shipbuilders in Scotland, 39, eager 
crescent, _——/ Paper , “An Outline of the Process o 
Casting in Bronze by the ‘ Cire Perdue * Method,’ by Mr. C. E 
Henshaw. 7.30 p.m. 


WEDNESDAY, NOVEMBER 12ru. 


NEWCOMEN ee at a 1, Caxton Hall, Westminster, 
London, 8.W. Annual general meeting. Paper, ‘Some 
Griginal Modis ‘of Smeaton’s Eddystone Lighthouse,” by Mr. 

5.30 p.m. 

Women’s Encixezerive Society.—Lady Parsons’ House, 1, 
Upper Brook-street, London, W.1. Meeting to discuss the 
formation of a Women’s Electrical Association 430 p.m. 





NOVEMBER 13rs. 

Institute oF Metats: Lonpow Loca Peony, Royal 
School of Mines, South Kensington, London, 8.W. Oxida 
tion, with Special Reference to Thin Films,” by Professor T. 
Turner, 8 p.m. 


THURSDAY, 


FRIDAY, NOVEMBER l4ru. 
Dreset Enoixne Users’ Association.—The Engineers’ Club, 
Coventry-street, London, W.1. Further re of the Com- 
mittee on “ Heavy Oil Engine Working Costs." 3.30 p.m. 
InstrTUTE OF Metats: Swansea Locat Section.—Metal- 
lurgical Repos. University College, Si on Park, 
Swansea. Pa ‘The Inner Structure of Alloys,” by Dr. W. 
Rosenhain, F.R. s: 7.15 p.m. 
Junior Institvtion or Enatneers.—39, Victoria-street, 
London, 8.W. 1. Annual general meeting. 7 p.m. 


SATURDAY, NOVEMBER 165ra. 
InstirutTe or Brarrisn FounpryYMeN: BrruincuamM Brancn, 
—Visit to the works of Harper, Son and Bean, Limited, at 
Dudley. 


FRIDAY, NOVEMBER 2ist. 


Jvunion iIwstrrotion or Enocirveers: Norta-WesTern 
Secrion.—Manchester Geographical Society's Rooms, 16, St. 
Mary’s Parso Manchester. Lecture, % Powdered Fuel,” 
by Mr. George E. Blythe. 7.15 p.m, 





A New Hiea-speep Street.—We have received from A 
Rossell and Co., Limited, of Sheffield, a copy of a report made 

by the Sheflield’ Testing Works, Limited, on a sample of “ Blue 
Riband ” steel submitted to a turning test. The material cut 
was a normalised steel bar containing .64 per cent. carbon, 
. 29 per cent. silicon, and .70 per cent. manganese. The cut was 
3/,¢in. with a feed of jin. at a speed of 38.8ft. per minute. 
At the of twenty minutes the condition of the tool was good 
and it was still cutting. No lubricant was used. No special 
heat treatment was given to the tool, but it was quenched in 
cotton seed oil. 

ALLEN-Liversiper, Lorep, Starr Dixner.—The annual 
dinner of the London staff of Allen-Liversidge, Limited, was held 
at the Trocadero Restaurant on Friday evening, October 24th, 


Mr. C. Storey Gilman, chairman of the com prosiaing- 
A the guests f resent were Sir Samuel ete K.B.E., 
His Lents Satgy bowen, K.C., Rear-Admiral E. Liversidge, 
R.N., Major Fawcett, and Messrs. KS. Murray, Russell, Sinclarr, 
"The King " (proposed by ited, by st, to those of 
the chairman) and ‘The ny” 


cs prev ae Sir. KS. Fm cay eee 
ay he Tod S, Murray the chairman on behalf 


ory the company, adjournment was made to — ante-room, 
where dancing took place, interposed with songs and enter- 











for the two parts of the hoisting rope, and the 9 encmmnr ns f of the 
arrangement lies in the fact that this pulley is suspended in two 








Oilfields of Argentina,’ by Mr. Campbell M. Hunter. 5.30 b nd 

MaNcHESTER METALLURGI ical Socrety.—College of Teehno- 
logy, Manchester. Paper, of Metals at High Tem- 
peratures,’”’ by Professor F. C. 7 p.m. 





tainments. 
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